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Reviewing Recent American 
Progress 


An objective study of the progress of the 
foundry industry as disclosed by authoritative 
writers in the American technical Press reveals 
how adaptable are the plants and how respon- 
sive the minds of the personnel to the develop- 
ments created by the National Defence Pro- 
gramme. For instance, in the steel-foundry sec- 
tion there is a distinct revival of the baby- 
Bessemer process, as the metallurgists are con- 
vinced that whilst the combination of soda-ash 
desulphurisation with an “electric-eye” con- 
trol enables the easy fulfilment of the usual 
chemical tolerances imposed, the availability of 
several tons of steel every twenty minutes or so 
permits of the fullest utilisation of the latest 
quantity-production methods. Yet the installa- 
tion of electric furnaces, sometimes to work 
triplex with the baby Bessemer, continues to 
expand. 

The malleable foundry industry, which in 
recent years has been losing a certain amount 
of business to both the steel foundry and the 
forge, is relying upon intensive research, espe- 
cially in the field of pearlitic malleable, to re- 
gain its full prosperity when the present artifi- 
cial war boom, which will increase production 
by 25 per cent., ceases. Pearlitic malleable is 
reported to make a special appeal because of 
its ready response to induction, flame and bath 
hardening. “It is possible that in the near 
future there may be a substantial demand by 
the Ordnance Department for pearlitic mal- 
leable castings for shells.” This is a quotation 
from Prof. Touceda’s article in “Steel.” Dr. 
Schwartz considers that the outstanding de- 
velopment of the year is the progress made in 
the use of graphitised steels, made from 
materials having a carbon content intermediate 
between malleable cast iron and high-carbon 


steel. Partially graphitised and often alloyed 
is the state in which the material is most 
favoured. The material possesses high tensile 
strength, with adequate though not high duc- 
tility, combined with ease of machining. Both 
the steel and malleable foundry industries are 
satisfied that they are learning to make much 
better castings by utilising to the full non- 
destructive methods of testing. In this direction 
radium is said to be more popular than X-rays 
as a source of energy. The steel foundry is 
already casting armour plate, and experimental 
orders for cast steel shells have been placed. 

In the field of cast iron, several references 
are made to improved cupola practice. In one 
case, the hot-blast method is signalled as the 
process showing the greatest progress, but 
surely this must only refer to prolonged runs 
and very high production. For the production 
of piston rings a dry blast is being used to 
eliminate a potentially dangerous variable. A 
third development is recorded by Mr. Smalley, 
who tells of a new principle in cupola design 
which permits of the manufacture of refined 
irons to chemical and physical control limits 
hitherto considered impracticable. This writer 
also relates that the torch-hardening of castings 
is being successfully applied to roll manufac- 
ture, replacing the old type of chilled iron roll. 

Reviewers commenting on the non-ferrous 
foundry trade emphasise the progress that has 
been made in die-casting, so much so that it 
has been found possible in many cases to replace 
forgings and die stampings. In other cases it 
has successfully replaced the screw-making 
machine. Brass die-castings, the composition of 
which is 83 per cent. copper, 10 zinc, 5 silicon, 
1 manganese and 1 per cent. of aluminium, are 
stated to be capable of giving 50 tons per sq. 
in. tensile, associated with 3 to 5 per cent. elon- 
gation. The Brinell hardness is of the order of 
200, and the material possesses excellent resist- 
ance to corrosion and wear. The problem of 
die life for copper-base castings is not yet com- 
pletely solved. 

One of the most interesting features of the 
American reviews of their industries is the con- 
stant reference to the truly enormous increases 
in output which have been registered. For in- 
stance, the machine-tool industry has increased 
its labour force from 40,000 to 90,000, and it 
is still growing. One firm is turning out an 
army motor lorry at the rate of 200 a day. 
Similar stories could be told of steel, pig-iron 
and non-ferrous metals production and the 
materials of war manufactured therefrom. It 
is thus clear that pronounced technological pro- 
gress and the record-breaking production caused 
by the defence programme are the significant 
features of the recent history of American in- 
dustry. 

In the compilation of the above, we acknow- 
ledge with gratitude “Steel” as the source of 
much of the information disclosed, and in con- 
clusion quote and endorse the following editorial 
statement: “Imagine, if you can, the emotions 
of an industrialist of Germany or Italy, if he 
were looking over your shoulder as you read 
these pages. Would he not be impressed by 
the unlimited power of American industry 
which they indicate?” 
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Meritorious Services 
Medal Award 


PRESENTATION TO MR. JOHN BELL 


At the February meeting of the Scottish 
Branch of the Institute of British Foundrymen, 
interest was added to the proceedings when pre- 
sentations were made to Mr. John Bell, who for 
the past seventeen years has acted as hon. 
secretary. 

The General Council of the Institute had de- 
cided that the Meritorious Services Medal 
should be awarded to Mr. Bell, thus recognis- 
ing, in a wider field than the Branch work, 
the appreciation felt by the whole of the mem- 
bers of the Institute of the conspicuous ability 
shown by Mr. Bell since he took office in 1924. 
His ability as an organiser has been clearly dis- 
played on the occasions of international gather- 
ings in Glasgow, and visitors from abroad have 
always appreciated his genial courtesy and 
helpfulness. 

It was thought by the local members that the 
award of the medal by the General Council 
would be a fitting occasion for the Scottish 
Branch also to mark its keen sense of satisfac- 
tion at the excellent manner in which the secre- 
tarial duties had been carried out, and on Satur- 
day afternoon, February 8, both the medal and 
the local presentations were made. 

Letters of regret at non-attendance were read 
from Mr. W. B. Lake (the Institute President), 
Mr. Norman Erskine (President of the Scottish 
Branch) and Mr. T. Makemson (General Secre- 
tary of the Institute). 

Mr. A. L. Mortimer, Senior Vice-President 
of the Branch, occupied the chair, and undoubt- 
edly voiced the feeling of the Branch members 
in appreciation of Mr. Bell’s services, and asked 
Mr. H. Winterton, a Past-President of the In- 
stitute, to present the medal to Mr. Bell. 

MR. WINTERTON, in presenting the medal, said 
it was unnecessary for him to eulogise the ser- 
vices of Mr. Bell. Anyone who came in con- 
tact with that gentleman could not fail to realise 
his sterling merits and the thoroughness with 
which he did all the work entrusted to him. 
He would therefore confine himself to congratu- 
lating Mr. Bell on the fact that the Institute as 
a whole had appreciated and recognised his ser- 
vices, and in the name of the Institute he asked 
Mr. Bell to accept the Meritorious Services 
Medal. 


Gifts from the Branch 


The CHAIRMAN then called upon Mr. John 
Cameron, J.P., Past-President of the Institute, 
who handed to Mr. Bell a beautiful hall clock, 
together with 3 per cent. War Bonds to the 
value of £50. 

Mr. CAMERON said that they all appreciated 
the work of Mr. Bell. There were generally 
two reasons for presentations of this type, one 
being that of character and the other that of 
personality. Mr. Bell possessed both. The 
Scottish Branch had had some outstanding 
secretaries, and the members all knew that the 
success of any Branch depended to a large ex- 
tent upon the man in that position. For nearly 
twenty years Mr. Bell had been their secretary, 
and it said much for his interest in the work 
that he had not missed a single meeting of the 
Branch during the whole of that period. Par- 
tic. larly at the conferences had he been most 
help.l, and they found that he was always 
willing and pleased to do that little extra which, 
in sO many cases, led to complete success. 

Mr. Cameron said he had great pleasure in 
asking Mr. Bell’s acceptance of the clock and 
also of the bonds. He considered that the 
services Mr. Bell had rendered were well worthy 
of recognition. The members regarded him with 
admiration and with personal affection, and 
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they hoped that both he and Mrs. Bell would 
for many years have the time marked for them 
on the clock which had just been presented. 

Mr. BELL accepted the gifts amid applause. 
In his reply he humorously sketched the work 
which a secretary was called upon to perform, 
and recounted various unexpected incidents 
which had taken place during his term of office. 
Very few people realised that he had really held 
office twice, because after he had been tem- 
porary secretary for a few months, the former 
secretary returned, and it was not until the fol- 
lowing meeting that he was reappointed and 
had held office ever since. 

He referred to the far-reaching connections 
of the Institute, and particularly mentioned 
Capt. Shanks, the Junior Vice-President of the 
Branch, now a prisoner of war in Germany. 
He was pleased to say that, through the efforts 
of the Red Cross Association, he had been able 
to make contact with Capt. Shanks. 

One of the best phases of the Institute was 
that one made so many good and lasting friend- 
ships, and he (Mr. Bell) was full of gratitude 
and thankfulness for the way in which the In- 
stitute had shown appreciation of any services 
he had been able to perform. He recognised 
with pride the spontaneity which had prompted 
the gift, and he hoped that he might be spared 
very many years to wind up the clock, which 
would serve to remind him of his many friends 
in the Institute of British Foundrymen. 








Notes from the Branches 


London—As Mr. H. W. Lockwood is trans- 
ferring his business activities to Birmingham, 
Mr. V. C. Faulkner has assumed the honorary 
secretaryship of the London Branch of the Insti- 
tute of British Foundrymen. Correspondence 
should be addressed to him at 3, Amersham 
Road, High Wycombe, Bucks. 


Scotland—At the meeting of the Scottish 
Branch of the Institute of British Foundrymen 
held at the Royal Technical College, Glasgow, 
on February 8, under the chairmanship of Mr. 
A. L. Mortimer, there was a good attendance, 
and Mr. J. F. Webster, of Arbroath, read a 
Paper on the making of rope pulleys. Follow- 
ing the delivery of the Paper there was a most 
interesting discussion, during which Mr. 
Webster showed a thoroughly practical grasp of 
his subject. He was accorded a very hearty 
vote of thanks for his Paper. 








Boulton and Watt Engines Scrapped 
after a Century’s Service 


Two steam pumping engines made by Boulton 
and Watt in the early days of last century for Dept- 
ford Pumping Station have been handed over by 
the Metropolitan Water Board as a contribution 
to the national scrap-iron collecting campaign. 
Watt, the inventor of steam power, patented and 
introduced the rotative beam pumping engine about 
1800, and supplied two to the East London Water 
Works at Old Ford in 1807. These were broken up 
about 40 years ago. The two now being scrapped 
were put to work at Deptford, one in 1812 (the 
year of Napoleon's retreat from Moscow) and 
the other in 1824. Actually they have not done 
any pumping since 1925. 

The engines were at first worked in conjunction 
with the water-driven pumping machinery, or 
“‘forcers,” introduced by Smeaton, which remained 
in use until 1843, when the works were remodelled 
by the famous John Rennie. Steam was originally 
supplied by three wagon boilers, replaced in 1860 
by three Cornish boilers. The pressure was at first 
2 to 3 Ibs. per sq. in., this being raised after sub- 
sequent alterations and the installation of new 
boilers to 18 Ibs. During the century of the 
engines’ work very few repairs and renewals were 
required, except in the pump valves. 
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Correspondence 


[We accept no responsibility for the staicmen 
made or the opinions expressed by our corr 
spondents.] 


Moulding Methods 





To the Editor of THE FouNpRY TRADE Journa, 

Sir,—On the grounds of profit making. som 
of the articles by “ Tramp” are open to criti 
cism, but I will confine my remarks to tho; 
which appeared in your issues of January 
and 16. The castings would appear to be e. 
cessively costly if made in the manner shown, 
The foundry which I control makes man 
hundreds of them each year. First, should 
these jobs (Fig. A) be loam moulded, for this 
system is recognised as being expensive? Aj 
the article did not disclose dimensions, I wil 
presume the wheel to range from 5 to 6 ft. dia, 
and 6 to 8 in. thick through the face. The 
making of top and bottom plates for such size 
would involve a ton of iron for each com. 
ponent. The bottom plate should, of course 
have carried prods, so as to save ramming 
time. Moreover, without prods, the plate may 
burst and all profit be lost. From every angk 
—bricking, high moulding costs, mechani- 
cal handling, drying, the loam _itself— 
the sand mould seems to be more attractive. | 
suggest the cost of the top plate alone is the 
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same as that for the whole casting carried out 
in sand. As several sizes of this type of cast- 
ing are made weekly by the writer, it can be 
pointed out that the coremaking is the same for 
either loam or sand moulding, as are also the 
strickles. Male and female boxes are provided, 
but a dummy top would only require strickle A, 
Fig. B, together with a loose piece as shown 
for thicknessing. 

For the dish casting (Fig. C) “ Tramp” again 
omits to give sizes, but in the present writer's 
opinion the tank end requires a loose boss with 
four ribs, or arms as they are called by the 
author. The boss fits over the spindle and the 
loose boss will aid in the setting by means 0! 
the gauge. The gauge stick, as shown by the 
author, has a square hole in the centre, but It 
is difficult to see this hole fitting the spindle 
as it should. Once again, the casting could be 
made for the cost of the top plate 

These remarks are offered not in any conten: 
tious spirit, but in the hope that they maj 
indicate better and cheaper methods of mould: 
ing. A further reference might be made to the 
running of these castings, and a central post 
tion is suggested as being preferable for the 
removal of dirt—Yours, etc., 

A. SUTCLIFFE. 

Bolton. 











Copper-Base Castings 


Seven new specifications for copper-bas. cast 


ings are expected to be adopted at the June inet 
ing of the American Society for Testing M terials 
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The importance of cast iron in motor-vehicle 


construction is well established. About 12 to 


14 per cent. of the total weight of a motor- 





[car consists of cast iron, 5 to 7 per cent. of 


steel forgings, and 1 to 2 per cent. of malleable 
iron. It is probably conservative to estimate 


“ex hat in the motor-car there are no fewer than 
yg 00 Separate grey iron castings, large and small, 
ang Varying in weight from 1 oz. to 300 Ibs. 


ig ture of all of the ferrous alloys. 
4 character and distribution of the graphitic com- 


Grey cast iron is the most complex in struc- 
The amount, 


‘il ponent represent the greatest single factor in 


ag determining its physical properties. 
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By far the 
largest bulk of castings is made of hypo-eutectic 
Very small castings are made of com- 


slightly hyper-eutectic compositions. 
Hypo-eutectic grey iron has a range in car- 
bon content from about 2.00 to 3.50 per cent., 
and in silicon, generally from about 1.50 to 3.00 
per cent. Theoretically, the constituents would 
be identical with those of white cast iron if it 
were not for the presence of a considerably 
larger silicon content. As a result, instead of 
having eutectic and pro-eutectoid cementite pre- 
cipitated during the cooling from the liquid 
state, flake graphite is formed due to the dis- 
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THis DIAGRAM SHOWS THE RANGE OF CARBON AND 
SILICON CONTENTS IN IMPORTANT CLASSES OF 
MotTor-VEHICLE CASTINGS. 


integration of the unstable cementite. By con- 
trolling the amount of carbon and silicon in 
the mixture suitable to the size and design of 
the casting and the cooling rates to be experi- 
enced, the structural constituents may be modi- 
fied and held within specified limits. The final 
constituents usually found are pearlite and 
flake graphite; ferrite may be present, and 
always small amounts of steadite, the phos- 
phorus-rich component. The amount of the 
latter depends on the percentage of phosphorus 
in the iron. 

In Table I will be found representative values 
of physical properties of these alloys. Wide 
anges are quoted; the properties may be nar- 





‘owly adjusted by composition, manufacture 
ind heat-treatment to fit the requirement of 
almost every field where irons and steels are 
applica ble. 

Advantages of Cast Iron 
f Fror a comparison of the physical proper- 
les Of cast iron and steel—in which it is seen 
that sicel is stronger, more ductile and far 
Superior in impact values—one not familiar 
with other characteristics of cast iron would 
natura''y wonder why grey iron has found any 
*xtended use in industry when steel and mal- 
leable iron are available. 
* Ext ted on ’ " we " 
mee nist w ith the et Ry Sty 
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Production of Motor-Vehicle Castings” 


By HAROLD S. AUSTIN 


_ There are many logical reasons why cast iron 
is sO extensively used, and to the surprise of 
everybody it is broadening its sphere of use- 
fulness. From an economic viewpoint, cast iron 
is the cheapest of all metals to produce. It is 
admirably suited for casting into intricate 
shapes possessing light and heavy sections and 
varying in weight from an ounce to many tons. 
It is not inferred, however, that the same com- 
position of cast iron can be used under all of 
these diverse conditions. Cast iron is very 
fluid in the molten condition, solidifying at 
about 1,200 deg. C., a much lower temperature 
than for steel or malleable iron. It can be cast 
with comparative ease, with a minimum amount 
of burning-in of moulding and core sands, and 
thus is cheaply cleaned. Finer grained mould- 
ing and core sands can be used and, with re- 
fractory washes and coal dust, comparatively 
smooth castings are obtained. Possessing a 
much lower factor of shrinkage than either steel 
or malleable iron during the solidification, 
sound castings may be produced with the least 
amount of remelt in the form of gates and 
risers. Annealing is required in only a few 
cases and is comparatively simple and inexpen- 
sive. Grey iron has the characteristics and 
capability of free cutting and rapid machina- 


TaBLE I.—Mechanical Properties of Commercial Castings. 
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20 tons per hr. may now be made to produce 
25 to 30. The length of heats and total daily 
tonnages have been materially increased to ex- 
tend over periods of 24 to 36 hrs. and even a 
week of continuous melting, with double and 
more the tonnage. 

With the progress in metallurgical practice, 
heavier demands have been placed on refrac- 
tory quality and life. There is a real problem 
in modern cupola practice because high tap- 
ping temperatures (1,540 to 1,620 deg. C.), in 
conjunction with slag reactions, penetration, 
and abrasion by stock at such temperatures, are 
playing havoc with the linings, causing fusion, 
rapid wearing away, and shrinkage of the re- 
fractory blocks. There is probably no refrac- 
tory that will withstand the severe condition in 
the cupola melting zone for an appreciable 
time. Longer heats have been obtained mostly 
by means of sheer mass—increasing the thick- 
ness of the lining. This is not intended as any 
reflection on the refractories industry; it is 
merely stated as an opportunity for improve- 
ment, worthy of more attention by the experts. 

At the present time there are numerous 
hot-blast cupolas in operation, as well as 
cupolas with adjustable tuyeres; cupolas using 
oil or combinations of oil and coke for fuel; 
cupolas with preheated air blast using powdered 
coal for preheating—all designed for more 
economical melting of lower grade scrap or 
higher percentages of steel scrap, or for the 
production of compositions considered outside 
of the range of the ordinary cupola. 
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Tensile 
Material. strength. point. Elongation. Brinell 
Tons per sq. in. | Tons per sq. in. Per cent. hardness. 
= P 
Wrought iron , - 4 - 
Annealed malleable iron .. } 22 to 27 14 to 17 15 to 40 110 to 140 
Pearlitic malleable. . ee 27 to 36 15.5 to 20 15 to 8 170 to 215 
Cast steel .. ai a“ ous ‘“ on 27 to 67 13 to 56 25 to 10 
High-silicon, high-carbon cast steel (heat-treated) 44 to 58 27 to 36 10 to 4 225 to 250 
** Small-parts ” iron ne - oe ..| 12.5 to 15 — — 160 to 200 
Cylinder iron 15.5 to 18 —_ —- 200 to 250 
High-test irons 22 to 44 _- _ From 200 








bility, and may be cast close to specified size 
with the minimum amount of material to be 
machined off. 

One of the most valuable properties of grey 
iron is its resistance to wear. It is an ideal 
material for use in moving parts, and its struc- 
tural components (a matrix of pearlite and 
uniformly distributed flakes or nodules of 
graphite) develop a smooth, mirror-like finish 
on the contact surfaces. 


Melting Furnaces and Accessories 


There are many types of furnaces and acces- 
sories used in the manufacture of cast iron. 
By far the most common and most economical 
operating unit is the cupola, using coke as a 
fuel. The air furnace is used to a more limited 
extent; and in recent years the use of the elec- 
tric furnace, rotating powdered-coal or oil-fired 
furnaces, and combinations of blast furnace, 
converter, cupola, electric furnace or air fur- 
nace and mixers, has become more popular. 
These newer media of melting are used to 
meet the demands for irons of greater strength 
and special compositions which, it is thought, 
are out of the range of cupola practice. The 
introduction and development of new types of 
furnaces and processes have been marked 
in the past ten years and with varying degrees 
of success. 

The cupola and cupola practice have also 
been given as much attention as the other forms 
of melting, with at least an equal degree of 
improvement in efficiency and in the quality of 
its product. Cupolas which a few years ago 
were melting at a maximum capacity of 15 to 





Piston Rings 

Improvement in quality has kept pace with 
efficiency in melting. At the present time there 
are means available to control to a very high 
degree the uniformity in composition and struc- 
ture of cupola iron. A specific example may 
be cited in foundry practice for piston rings: 

There are at least three physical character- 
istics that must be very carefully regulated in 
piston rings, namely, hardness, strength and 
resilience. Compositions of iron for the larger 
sizes of rings may consist of anything from 
“small-parts” iron to the highest grade of 
cylinder iron. Small rings require, probably, 
the softest grade of grey iron that it is possible 
to produce, although the requirements in the 
finished castings are just as rigid as for those 
in any other type of casting. 


In the melting of cupola iron for small piston 
rings, special consideration must be given to 
such matters as cupola dimensions. Here, the 
capacity of the hearth, the time the metal is 
subjected to contact with the white-hot coke in 
the bed, the amount and composition of the 
slag, as well as the details of cupola operation 
and grade of coke used, all produce very 
appreciable changes in the composition and 
chilling characteristics of the iron. 

Regulation of the amount of combined carbon 
is of prime importance. There are two very 
effective means by which this constituent may 
be controlled, namely, by the percentage of sili- 
con in the composition, and by the quantity of 
foundry returns or cast-iron scrap in the furnace 
charge. The higher the silicon and the lower 








122 


the amount of foundry returns, the lower will 
be the combined carbon. 

The chill depth depends on the size of the 
ring and the hardness specified; for very small 
rings it should be negligible. One of the most 
prevalent sources of trouble in the production 
of piston rings is chilled iron, and for that 
reason piston-ring foundries have taken extra 
precautions in the way of equipment and 
practice to overcome the difficulty. It is well 
known that the amount of moisture in the 
cupola air blast influences the chilling charac- 
teristics of the iron; this is quite noticeable on 
damp warm days. [Even in foundries where 
much larger work is cast, equipment is provided 
for the purpose of determining the weight of 
water contained in the air in order that changes 
may be made in the cupola charge and coke 
ratio, and thereby anticipate and counteract the 
effect of excessive moisture in the blast. The 
piston-ring foundry has gone one step further 
in the elimination of this source of trouble by 
dehydrating the blast. Numerous installations 
for this purpose are now in operation. 


Effect of Cooling Rate on Properties 


Like most other metals and alloys, the phy- 
sical properties of grey cast iron are greatly 
affected by the cooling rate during solidifica- 
tion and down through the critical range. This 
influence is so powerful that the properties of 
the metal can be completely changed thereby, 
and the metal made unsuitable for the purpose 
intended. The cooling rate may be so rapid 
that a chilled iron is formed consisting of 
austenite, martensite, sorbite and cementite. The 
fracture then has a dense, white, silver-coloured 
appearance; the iron is extremely hard; it is 
unmachinable at production speeds, and would 
play havoc in the machine shop. 

There are two principal causes for chilled iron 
in grey iron castings. Either the design of the 
casting may be largely responsible, with thin 
sections too light for the grade of iron required 
in the casting, or the composition of the metal 
may not be correct for the size of the casting. 
There are a multitude of other conditions which 
may also cause this trouble, such as gates im- 
properly located. gate and riser cross-sections of 
inadequate size (slow filling of the mould), 
flowing distances of the metal too far over thin 
sections of cold surfaces, and so on. 

Of course this same phenomenon of chilling, 
on the other hand, is used to advantage in 
certain types of castings where extreme hardness 
is required, the desired condition being pro- 
duced by iron chills placed in the mould, cover- 
ing the surface to be hardened. 

The influence of slow cooling must also be 
taken into consideration. Too slow a rate may 
produce changes in the metal which are equally 
objectionable, such as soft porous iron, due to 
the growth of the graphite flakes to excessive 
size. Here again, the design or the composi- 
tion is the principal cause of the trouble. Pour- 
ing temperatures also must be controlled. 

It is evident from the foregoing that both 
hard and soft iron may exist in the same cast- 
ing. In motor-vehicle work where machining, 
wear and strength are generally to be considered, 
this is an intolerable condition. Fortunately, 
foundrymen are able to overcome or minimise 
it by regulating the basic composition, by alter- 
ing the moulding practice, or by using alloys. 


Heat-Treatment 


Cast iron is receptive to heat-treatment. It 
may be quenched, normalised, annealed and 
tempered. By quenching grey iron from tem- 
peratures above 815 deg. C., the original hard- 
ness, 200 Brinell or less, may be raised to over 
500. At lower quenching temperatures, the 
appearance of the fracture is changed but little, 
although the hardness may be materially in- 
creased. At higher quenching temperatures, 
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the characteristic silver-coloured fracture may 
be obtained. Hardening may also be accom- 
plished by air-quenching. Localised hardening 
may be produced by rapidly heating the part to 
954 to 1,010 deg. C. and relying on the mass 
of the cool portion to abstract the heat. 

Annealing is now a very common practice. 
Annealing temperatures range from 482 to 760 
deg. C. Maximum softness is usually obtained 
at 760 deg. C.; at this temperature, the com- 
bined carbon is completely reassembled as 
graphite. Any degree of softness above the 
minimum may be obtained by regulating the 
annealing temperature. The original hardness 
of the casting must be taken into consideration; 
all other conditions remaining constant, the 
higher the original hardness of the metal, the 
higher will be the final hardness after anneal- 
ing. Chilled spots may be softened sufficiently 
to become machinable by heating to 926 to 982 
deg. C. for 30 mins. or more and cooling slowly 
to below 760 deg. C. Annealing usually has a 
slight weakening effect on grey iron, but prob- 
ably not to the extent generally believed; it 
usually lowers the strength less than 10 per 
cent. 

Quenching and tempering is quite feasible. 
Such treatment has been found to strengthen 
grey iron, and is probably the best way to 
remove internal strains. The treatment is more 
effective in low-carbon irons. Tempering tem- 
peratures usually range from 200 to 370 deg. C. 
Heat-treatment is common to-day as a routine 
procedure for many parts. 


Metal Control 


Good metal control has had much to do with 
the progress of motor-vehicle cast irons. No 
doubt extra effort has been expended because 
of the stringent specifications promulgated by 
the automotive engineer and enforced by 
thorough inspection. By “metal control” 
reference is made to the system employed for 
checking and controlling the raw materials, the 
melting practice, and the composition and 
physical properties of metal in castings. 

Everybody recognises the importance of raw 
materials; it extends back to the quality of the 
iron ore, the blast-furnace practice, the coke, 
and a multitude of other details. In the pro- 
duction of uniform, high-quality iron, conform- 
ing to strict specifications, it is essential that 
rapid and reliable check methods be available 
for the control of the metal at all times. 
Fortunately, suitable methods have been de- 
veloped and are being used in modern foundry 
practice. 

The chill test, supplemented by frequent 
chemical analyses, is applicable with slight modi- 
fications to almost any foundry environment and 
melting equipment. It has been found to be an 
exceptionally quick and reliable control test for 
grey iron. Many different test-pieces have been 
designed; usually two or more designs should 
be employed as it is almost impossible to obtain 
all of the information desired from one only. 
For efficient control, a chill test should be of 
such design that information as to the chill 
depth and fracture of the iron can be obtained 
within a fraction of a minute. With tests of 
this character available, the trend of the metal 
can be controlled. The hardness of the chill iest 
is comparative to that of the casting and is 
valuable for anticipating and controlling the 
hardness of the product. 

If identifying numbers are stamped on the 
mould when made and assembled, the time of 
the hour noted when the mould is poured, and 
the chill tests racked up in partitions showing 
the time the tests were taken, the foundry will 
have a system of relating the chill tests with the 
individual casting. The value of this method 
of checking cannot be overestimated. A com- 
plete history may then be obtained from the 
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Electric Furnaces in 
South Africa 


The Journal of the South African Inst::i:tion 
of Engineers contains a Paper by Maz. \ 
WALLACE on the “ Works of the Chamber o' 
Mines Steel Products,” from which the foljoy. 
ing particulars with regard to electric furnace; 
are extracted. 

The foundry contains two E.F.C.O. three. 
phase electric furnaces, each of 5-ton capacity 
and operated on 1,500-kva. transformer banks 
having automatic contiol; at present on 4 
3-hr. cycle they give a cast of 54 short tons, 
Both furnaces are forward tilting with large side 
doors for scrap charging. 

A time study of the furnace operation; 
showed that fettling, charging and melting oj 
the furnace with 6-ton charges took over 3} 
hours. By reducing the charge to 5 to 5: ton; 
a 3-hr. cycle was obtained with increased out- 
put. 

During 1939 the average monthly output was 
841 tons from No. 1 and 800 tons from No. ? 
furnace, since the middle of 1940 the month\ 
tonnage from each furnace has been about 1,200 
tons. 

The electrical kw.-hr. per ton cast has averaged 
577 during the period July, 1939, to June, 1940, 
and the electrode consumption has averaged 
7.83 lbs. per ton cast. 

No. 3 furnace is a 10-ton Birlec (8 long ton; 
capacity), has a 190 cub. ft. bowl capacity with 
a rating of 3,600 kva. on 2,000 volts, thre 
phase, 50 cycle supply. The furnace is cylin 
drical in form with approximately spheroidal 
shaped*bottom, arranged for side pouring with: 
tilt of 45 deg. for pouring and 35 deg. backward 
tilt for fettling and slagging. Doors are water 
cooled and pneumatically operated. The fur 
nace roof is of arched construction, easily re 


movable and is lifted by a hydraulic ram anif 


swung aside for top-charging by means of 2 
drop-bottom bucket. Three 10 in. dia. graphite 
electrodes are arranged in triangular formation 
through the roof and are automatically con- 
trolled in relation to the bath to maintain th: 
required input. 

During the first six months of 1940, the bod 
liner life has averaged 84 heats with the longest 
life of 126 heats. The roof life has averaged 
70 heats with the longest life of 126 heat 
During this period the total number of casi 
was 1,122 with a total cast tonnage of 6,43). 
averaging 5.74 tons per cast. J 

The monthly tonnage has increased from 65) 
in January to 1,292 tons in June, and at preset! 
the average tonnage is 9 per cast with a 
average of 8 casts per 24 hrs., giving a told 
tonnage for October of 1,762 tons. The powel 
consumption per ton cast has varied from >“ 





to 637 kw.-hr. per ton, averaging 597 kw.-hr. The 
electrode consumption over six months hi 
averaged 8.75 Ibs. per ton cast. The steel ma¢ 
is largely of the high-carbon-chrome variety. 
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time the metal is tapped until the casting bh‘ 
passed through the machine shop. Other chee 
tests include fluidity, contraction, transver 
strength and impact. 

Considerable research work is being don 
with spectrographic analysis of grey iron 1 
control purposes to supplement or replace " 
much slower chemical tests in which so mvué 
valuable time is consumed in sampling. Spectr 
graphic routine control tests are now beth 
employed by more than one large grey 1 
foundry, and the future for this method 100 
very favourable. Research work in chemi 
electrical and optical methods may also develo 
other rapid methods of analysis. 





FE 


Ge 
patte 
direct 
bined 
South 
a pal 
shop 
quite 
20 ar 

A 


make 
other 
to m 
mean 
patte 
ascer' 
what 
work: 
amon 
factui 
founc 
wise | 
use O 
neces 
full i 
its pe 
In 
free 
shops 
becau 
cann¢ 
patter 
ever, 
mone 
have 


Th 
accidi 
how 
equip 
on th 
of lal 

Ge 
light, 
glass. 
favou 
for p 
They 
whict 
Bencl 
man 
exact 
the nr 
to the 

Co 
whict 
is pu 
and ; 
mach 
walki 
the n 
say, 4 
per d 

Fre 
one < 
plant 
shops 
lengti 
wher 
the : 
Obvio 
hours 
Orde: 
other 
In H 
train 
and 


¢p 
of Brit 





lion 

W 

er ¢ 

oow- 
naces 


three- 
pacity 
banks 
on 4a 

tons, 
re Side 


ations 
ing of 
yer 34 
+ tons 
d out 


ut was 
No. 2 
onthl; 
t 1,20 


eraged 
, 1940, 
eraged 


ig tons 
y with 
— three 
cylin: 
eroidal 
with 2 
>kward 
water: 
re fur 
sily re: 
m and 
s of a 
raphite 
mation 
y COf 
ain the 


e bod) 
longest 
yeraged 

heats 
f casts 
6,439 


om 655 
preset 
ith al 
a tola 
powe! 
9m 58 
hr. The 
hs hag 
>| mace 
riety. 


) 
ing hi 


r chech 
insvers 


ron ic 
lace th 
oO muy 





Spectre 
y belt 
ev ire 
d look 
hemic 
develt 


FEBRUARY 20, 1941 


FOUNDRY TRADE JOURNAL 


Patternshops in Holland” 


By K. J. ZWANZIGER 


Generally speaking there are two kinds of 
patternshops in Holland. The one type is 
directly connected with the foundry and com- 
bined as one works, as is generally the case in 
South Africa. In the second type the owner is 
a patternmaker himself, who started a pattern- 
shop in the early days which has grown into 
quite a big place, sometimes with as many as 
20 and more patternmakers. ; 

A patternshop of the first type has only to 
make patterns for its own foundry, whereas the 
other type (the “private” patternshop) has 
to make patterns for different foundries. This 
means that when the traveller (usually the owner 
patternmaker) goes in search of orders, he must 
ascertain what particular foundry practice and 
what system are adopted in that particular 
works. In Holland there is so much competition 
among foundries that it is essential to manu- 
facture patterns strictly suitable to the particular 
foundry for which they are intended; other- 
wise the foundry would be unable to make full 
use of its own working methods. It is therefore 
necessary for the patternshop traveller to obtain 
full information as to how the foundry wants 
its patterns made. 

In the industrial centres there are clean, dust- 
free and well-equipped patternshops. These 
shops are mostly located in separate buildings 
because of the lower insurance premium. They 
cannot be compared with the latest American 
patternshops with almost unlimited capital, how- 
ever, because in a small country with little 
money and keen competition the employers 
have to do the best they can. 


Layout of Shops 

The Safety-First Institute did much to prevent 
accidents and showed by lectures and exhibitions 
how to keep shops clean, dust-free and well 
equipped, so as to prevent sickness and accidents 
on the one hand and to overcome much waste 
of labour and material on the other hand. 

Generally speaking, the shops have plenty of 
light, the roof being sometimes partly of plate 
glass. The floors differ, one establishment 
favouring wood and another concrete. Benches 
for patternmakers are made for one man only. 
They have a front and an end vice, a system 
which has many advantages as a time saver. 
Benches and machines are so situated that every 
man is within easy reach of the machines, the 
exact position depending on the importance of 
the machine. Thus the band saw will be closer 
to the benches than the circular saw. 

Consider the following facts. If a band saw, 
which is the most frequently required machine, 
is put down 10 yards further than necessary, 
and a man goes only 20 times a day to that 
machine, it entails 200 yards of unnecessary 
walking. This estimate may be doubled because 
the man has to return to his bench; that is to 
say, 400 yards of unnecessary walking per man 
per day. 

From the privately-owned patternshop with 
one or two patternmakers up to the biggest 
plant with 50 or more men, the machines in the 
shops differ so much that it would need a 


lengthy Paper to discuss this point. Yet 
Wherever one goes, one will always find that 
the machines are all kept in good order. It is 
obviously economical for a man to spend a few 
hours a week to keep the machines in proper 
order. It will cost a few pounds, but on the 
other hand much is saved in labour and material. 


In Holland there are managers who have been 
trained as patternmakers, and thus know how 
and where to save in patternshops. 





er presented to the South African Branch of the Institute 
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To keep the shops clean and dust-free the 
machines are connected with the dust-collector 
(compulsory by law) and the floors are swept 
and the benches kept clean by apprentices. 
Most shops do not store such rubbish as fire- 
wood, bricks, old machines and the like, but 
there are some managers who retain this bad 
habit. When shops are kept clean, the men 
feel happier and this means more work done. 
Of course, material is cheap, and by eliminating 
unnecessary movements of the worker, the em- 
ployer can effect a considerable saving. 


Bench Arrangements 


Usually in patternshops the benches are 
parallel with each other and at a right angle to 
the wall and windows. Between the benches 
and the wall are the well-filled tool-boxes. Well- 
filled, because most employers give an allowance 
to buy tools. No money is given, but the 
patternmakers can order up to a certain amount. 
Above these tool-boxes, 7 or 8 ft. from the 
floor, is a rack alongside the wall to carry the 
ready-cut timber. The patternmaker simply 
takes the timber which is required at the par- 
ticular moment from the rack; thus pieces of 
wood do not litter the floor. Also he keeps 
several long lengths of different thicknesses 
handy, which saves him time that would 
otherwise be spent running up and down the 
shop to the main timber rack. As a result 
much labour is saved. 

Between the benches every man has a surface- 
table which is also the place for drawings, or 
when the table is occupied, a piece of 3-ply 
next to the tool-box will answer the purpose of 
keeping the drawing in proper order. Draw- 
ings made on a board are kept in one place after 
the job is finished. If anyone wants a board he 
just looks at the name which is written on the 
board by the patternmakers who made the job, 
and it is available for use. 

Drawings of pumps, steam cylinders or other 
jobs with numerous cores are made on 3-ply 
and stored with the pattern. By sending such a 
pattern with numerous cores (internal, and so 
difficult to mark on the pattern) to the foundry, 
the moulder is able to manage without the assist- 
ance of the patternmaker, and thus time is saved. 
A large surface-table is placed near a corner of 
the shop to make it possible to build big patterns 
without troubling the other workers. 

At one end of the shop, at the same level as 
the rack, is the office for the foreman. This posi- 
tion makes it easy for him to overlook the 
shop and to see how the jobs are progressing. 
Here he keeps all his records for the shop and 
store. Beneath this elevated office there are 
several grinding wheels, band- and circular-saw 
setting machines, as well as brazing gear, cup- 
boards for nails, screws, clamps, etc. 

On dark days or at night time when artificial 
light is necessary, it is delivered by large lamps 
installed sufficiently high to prevent breakage. 
The switch is near the door. Above every bench 
there is a rod on which are fastened a small 
globe and a drilling machine. Both are 
movable. 

At the very end of the shop the timber is 
stored in racks. It is never piled in a heap, 
but every thickness is separate. By removing a 
plank and sliding it alongside the cut-off saw 
bench, which has a long rule fastened to it, 
correct length is at once available. Thus both 
time and material are saved. Though timber is 
very cheap in Holland, no one is allowed to 
waste it. 

The glue-pot is still the old-fashioned type. 
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Though the Dutch have tried cold glue of 
different makes, they invariably return to the 
glue-pot, just as in America. 

The paint, which protects patterns from taking 
up water and also assists them to leave the sand 
more easily, varies in different parts of the 
country. Most patternmakers use the special 
pattern lacquer, which has a reddish colour and 
is quite expensive. Some firms use different 
colours, such as yellow and blue for fine and 
rough machining, green for loose pieces, and 
black for core-prints. The lacquering of patterns 
is usually done by an old patternmaker, who 
also takes care of the stores. He works on an 
old bench or table opposite the benches, and 
quite often also looks after the machines. 

Apprentices serving their time are not com- 
pelled to stay for a certain number of years with 
one firm. Also, they are entirely free to follow 
a course at the night school to learn to make 
drawings. This is also a recommendation for 
higher wages, as certification is esteemed. Most 
apprentices have to sweep the floor, keep the 
benches clean, lacquer patterns, and do many 
other jobs; and they are made to do them! 


There are three main groups of apprentices, 
and all of them start serving their time at the 
age of 14 years, this being the age limit by 
law. The first group, in which there are not 
many, start their training at the same age at a 
trade school, and usually stay there three years, 
during which time they are taught a great deal 
of theory, and very little practical work is done. 
The result is that owners do not favour employ- 
ing these boys. 

The second group, forming the bulk of 
apprentices, start working the usual day-shift and 
have the opportunity of attending the night 
school to learn drawing, etc. The school hours 
are from 7 p.m. to 10 p.m., and the number 
of nights an apprentice is compelled to attend 
is 5 per week during the winter months, from 
October to May. Boys are not allowed to work 
on machines until they reach 16 years; therefore 
the first two years are all hand work. If a boy 
is caught standing at a machine he is usually 
jerked away from it. Of course, the lad 
does not appreciate this, but after he has finished 
his time he will admit that he has learned to use 
his tools! As the employers are making money 
out of their apprentices, the latter have to do 
their utmost; otherwise they are dismissed sooner 
or later. If a lad cannot make a good pattern 
in a reasonable time at the age of 18 or 19. 
he is soon out of work and finds it difficult to 
get another job. 


The third group is nearly the same as the 
second; they also start at the age of 14 in the 
shop, but in a shop which is specially for 
apprentices. Instead of the night school, these 
apprentices receive theoretical training once or 
twice a week in the afternoon and receive just 
the same tuition as the second group. At the 
age of 18 or 19 years they are put in the big 
patternshop with the journeymen. In other 
shops they follow the principle that apprentices 
must give the journeymen a hand _ where 
possible, changing from time to time to 
another journeyman. 


Working System 

The working system consists of different 
sections. After an order is received, it is 
checked before it goes to the patternshop, to 
eliminate errors and to make it clear what the 
customer requires. Skilled patternmakers form 
an important part of that working system, be- 
cause if there be any lack of organisation (which 
is evident in some places) they have to make it 
good. Even if there be a good drawing, the 
patternmaker’s knowledge is still required. 

With all necessary particulars the pattern- 
maker, after drawing the job on a board, decides 
how to build up his pattern. He then cuts all 
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his wood at once, first making a list of all timber 
he needs. Now other patternmakers may join 
in, as it is often cheaper and quicker on large 
jobs to have several men doing the work. All 
timber is cut roughly (not too big), machined 
according to the list, and given a number. The 
patternmaker who drew the job takes the lead 
and divides the job so that everyone who is 
helping is doing his utmost. Most of the time 
the leading man is marking off his timber with 
an apprentice helping. The assembly time 
for large patterns is notably short. After the 
patterns are finished, they are checked over by 
the foreman or, as in the case of the larger 
shops, by one particular man. 

This system saves both money and trouble, 
because no patternmaker is sent to the foundry 
to give instructions, patterns are not taken back 
to the shop, and no alterations have to be done 
after the job leaves the patternshop. The 
number of patternmakers in Holland runs into 
four figures. 


DISCUSSION 


The BRANCH-PRESIDENT (Mr. W. J. Petersen) 
thanked Mr. Zwanziger for his Paper, and men- 
tioned two points by which he had been parti- 
cularly impressed. During a visit to Holland 
ten years ago, he had been struck with the 
general cleanliness and tidiness in the homes, 
which apparently were also features of the work- 
shops. His other point was that apprentices 
were not indentured, and could thus be dis- 
charged if they did not succeed in making good. 

Replying to a member who commented on 
the fact that apprentices were not compelled to 
go to night schools, Mr. ZWANZIGER said his 
own experience was that all apprentices attended 
these schools, as otherwise they would be left 
behind. 

Mr. PETERSEN wondered what the reaction 
of South African apprentices would be if they 
had to attend evening classes for three hours 
on five nights a week throughout the winter. 

Mr. WARD was impressed by the organisation 
of the benches and lighting, the benches being 
at right angles to the main light and the roof 
lighting being on a particularly generous scale. 

Mr. ZWANZIGER said that the roof lighting 
consisted of armoured glass. 


The Metric System 

A MEMBER, noting that the metric system was 
generally used in Holland, wished to know 
whether Mr. Zwanziger, when he came to South 
Africa, found that it took longer to make jobs 
using British measurements. 

Mr. ZWANZIGER stated that he found 
metric system easier to use. 

MR. PETERSEN stated that he found that a 
turner would turn to limits of yes, in. with- 
out any trouble, but as soon as it became a 
question of centimetres he lost confidence. This 
seemed to be the psychological effect of the 
British system on workmen who were used to it. 
Members agreed that the metric system, once 
they became accustomed to it, made for 
accuracy. 


the 


Metal Patterns 

MR. ZWANZIGER stated that in Holland very 
little metal was used for patternmaking, and this 
remark led to a discussion on metal pattern- 
making. 

Mr. PETERSEN agreed that in the case of such 
castings as gun wheels, metal patterns were 
essential, and also that the climate of South 
Africa was hard on wooden patterns. He in- 
quired what type of timbers were used in Hol- 
land for the usual type of patterns. 

MR. ZWANZIGER answered that deal was com- 
monly used, but this was a very high-class 
timber just like pine. The most expensive pat- 
terns were made from a species of very quick- 
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growing elm which was obtained from various 
provinces in the South of Holland. 

Commenting on Mr. Zwanziger’s remarks on 
glues, MR. WARD mentioned that quite a number 
of South African foundrymen, after experiment- 
ing with expensive glues, went back to the old 
glue pot. 

MR. PETERSEN was impressed by the number 
of private patternshops in Holland. He did not 
think there were so many on the Reef. 


Mr. ZWANZIGER explained that private pat- 
ternshops also undertook joinery and furniture- 
making when the demand for patterns was slack. 


Electric Gluepots 

Reverting to the subject of metal patterns, 
Mr. Kipp said he had heard they were unsatis- 
factory, but believed this was because they were 
not properly made. He had made patterns 
overseas with a mirror finish. The surface had 
to be scraped off and rubbed with oil. In re- 
gard to glue, he found that the practice varied 
in different countries. In Great Britain and 
America electric gluepots were used. The glue 
was freshly made every morning and was 
eminently satisfactory. No nails, screws or 
brads were used, and though the patterns were 
turned at high speeds in lathes, they did not fly 
apart. It would be impossible to find five 
packets of screws in a shop where 250 pattern- 
makers were at work. 

Air conditioning was another important fac- 
tor. A notable example was the experience of 
a large American firm, who found that a high 
proportion of patterns for V-blocks cracked. 
The trouble was overcome by tacking the pat- 
terns and allowing them to stand at the same 
temperature. By this means the proportion of 
cracked patterns had been reduced to 1 in 250, 
and patterns were now turned out so quickly 
that they could be sold at 3 cents apiece. 


A MEMBER said he believed that patternshops 
in South Africa would gradually develop into 
metal patternshops. In his own patternshop 
they were beginning to study the possibilities of 
adopting metal to a greater extent. A difficulty 
was that they had to rely on the machine shop 
to construct the pattern. He had found brass 
patterns to be very satisfactory. 

Mr. PETERSEN presumed that metal patterns 
were really determined by economic factors. 
South Africa was not as yet a mass-production 
country. 


A MEMBER pointed out that increasing use of 
the core blower meant the introduction of metal 
core boxes, which in turn would lead to metal 
patterns. Thus the patternmaker would 
gradually develop into a metal worker. 


Mr. Kipp said that he had already passed 
through the process. He had sent metal patterns 
to the machine shop, but unfortunately the 
machine shop did not understand taper. It had 
therefore been necessary for the patternshop to 
endeavour to make metal patterns themselves. 
In the last shop where he worked there were 
240 men, of whom half were metal workers. 
The shop was equipped with machines which 
were equally as good as those in the tool-room, 
and had its own foundry. It was thus quite 
independent. 

Mr. HOLDsworTH said he was glad to see the 
support which was now being given to taper in 
patterns. In this connection, he felt that cast- 
iron patterns were not much in favour, though 
where he came from they were in extensive use. 
In fact, a pattern-filer was to be found in every 
patternshop. Members were always referring to 
repetition work. In some Yorkshire textile 
factories, men had their own patterns which 
they looked after most carefully. A strange 
phenomenon was that the only way to make a 
really first-class cast-iron pattern was to allow 
it to rust and then polish it. 

Mr. Kipp observed that the reason for the 





Fesruary 20, 1941 


use of different metals was the time factor. [It 
took a long time to make a cast-iron pattern, 
which had the further disadvantage of being 
heavy. Brass took still longer, but aluminium 
patterns could be turned out quickly, involving 
but littke scraping. 


Varnishes for Patterns 

Mr. HortpswortH asked whether Mr, 
Zwanziger could suggest a suitable cover for 
patterns could be turned out quickly, involving 
give a nice finish without clogging of the sand, 

Mr. ZWANZIGER said that Dutch patternshops 
used a special material resembling very thin 
paint, which was quick-drying. © Such firms 
gave a first coat of grey and then several coats 
of a red substance which did not stick to the 
sand. This method was quite expensive. 

Mr. Kipp said he had experienced so much 
trouble in regard to varnishes that he had been 
obliged to call in experts, who took away a 
barrel of varnish for analysis. The supplier's 
traveller said it was essential that the varnish 
should contain grain alcohol. This was a 
perfect solvent for shellac, which must be 
underneath the surface of the grain. After try- 
ing various preparations, Mr. Kidd discovered 
that “ Duco” gave the most satisfactory results, 
brown being the best colour and yellow the 
worst. 

Mr. ALEXANDER said he had also found 
“Duco” to be preferable to ordinary varnishes, 
and inquired whether it should be brushed on or 
sprayed on. 

Mr. Kipp said that it should be sprayed on. 


Coal Dust 

Mr. Kipp told the meeting that five years 
ago he made investigations and found that it was 
impossible to buy five tons of coal dust that 
were alike. He therefore approached the 
chemists to find out exactly what were the pro- 
perties of coal dust which were beneficial. He 
found that the best proportions were one in 6 
to one in 16, and high volatile and a low ash 
content were required. Excessive coal dust was 
undesirable, since it caused the material to 
crumble. 

Mr. Warp said that there were two schools 
of thought regarding the effect of coal dust. 
The one theory was that the effect was due to 
soot, and the other that it was due to the action 
of the gas on the skin. 


Swelling of Castings 

Mr. Warp told the meeting that the problem 
of the swelling of castings (reported in the 
JouRNAL for December 12, 1940, and January 
23, 1941) had been solved. As a result of a 
suggestion made at the previous meeting by Dr. 
Marais, who was of opinion that hydrogen might 
have something to do with the swelling of white 
iron castings, possible sources of hydrogen were 
investigated, the first of these being the ladle. 
Owing to the use of a heavily daubed tea-pol 
spout, a ladle lined the day before was found to 
be insufficiently dried, and the first metal to g0 
into that ladle showed signs of boiling at the 
spout. An additional fire was put into the ladle 
during the early morning and castings made with 
the specially dried ladle were perfectly sound. 
Since this extra drying of the ladles had been 
adopted, the trouble had undoubtedly vanished. 

Mr. HoipswortH said that in his opinion 
these rising heats were due to hydrogen, the 
only gas which could not be accounted for. 
The absorption of hydrogen by the metal was 
due to the steam rising, i.e., through a wet ladle. 
This hydrogen was bound to come back through 
the metal, since the daubing was so thin that 
the steam was generated too quickly to escape 
through the natural channel. The gas therefore 


(Continued on page 126.) 
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Flame-Hardening Cast- 
lron Bearing Rings 


By J. L. Foster.* 


With the advent of flame-hardening by the 
oxy-acetylene blowpipe, rapid steps have been 
made in the surface hardening of cast iron and 
steel whereby a hardened surface is produced 
without distortion and at the same time retain- 
ing the soft core properties with the high shock 
resistance and ductility. 

Cast iron of appropriate composition enables 
such a procedure to be successfully followed. 
An excellent analysis is as follows: Graphitic 
carbon, 2.00 to 2.50; combined carbon, 0.50 
to 0.80; manganese, 0.70 to 0.90, and silicon, 
1.50 (max.) per cent. 


- 





FOUNDRY TRADE JOURNAL 


hardened 
cementite. 
In order to prove the above, several hundred 
bearing rings were cast out of the above 
analysis with molybdenum 0.25 per cent. Fig. 1 
shows the rings machined ready for hardening, 
surface A representing the area to be hardened. 
Grinding tolerance after hardening is 0.010 in. 
A permanent fixture, as shown in Fig. 2, was 
built surmounted by a table upon which the 
torch can travel. Centred rings inside the box 
hold the castings in the exact position. The 
water-quench is attached to the torch and 
follows it at } in. distance. The speed of travel 
of the torch is governed by a small control 
wheel at the rear of the cutting machine. This 
speed is determined by the depth of penetration 
which is desired on the piece. In the case of 


structure containing considerable 


> 





Fic. 1.—RINGS MACHINED READY FOR FLAME-HARDENING AT SURFACE A. 


\ 3 





Fic. 2.—EQUIPMENT USED FOR FLAME-HARDENING THE BEARING RINGS. 


Molybdenum or chromium may be used as 
alloying agents. In the case of molybdenum in 
quantities 0.25 to 1.25 per cent., it retards the 
critical transformations in both the liquid and 
Solid state. This in itself limits volume changes, 
and thus allows for less tolerance on machined 
parts, which parts must be ground for final 
finish. Some investigators believe molybdenum 
has a tendency to cause graphite flakes to take 
on a somewhat nodular form and thus produce 
an iron of improved physical properties. With 
combined carbon in the above range (0.50 to 
0.80 per cent.), it is also possible to produce a 


80 

ecucads 

e 

oo ‘urgist, Austin-Western Road Machinery Company, 








these rings the diameter was 9} in., and 
approximately 4 mins. were consumed in making 
the complete revolution. Rockwell C readings 
on the hardness area range from 54 to 58. 

It is thought that molybdenum has a tendency 
to nodulise the graphite flakes. This does not 
appear to be true in this case where only 0.25 
per cent. is used. In this quantity, however, 
there is no doubt it adds to the hardenability, 
since it forms complex carbides in the ferritic 
solid solution. After these rings are hardened, 
they are face-ground, removing about 0.010 in. 
to a mirror finish. There is no grinding on the 
outside diameter. In hardening there is no out- 
of-truth distortion—From “ The Iron Age.” 
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Congestion Around Core 
Stoves 


By WILLIAM GUDGEON. 


It has been the experience of the writer to 
have been employed at different times in more 
than one foundry where, in periods when orders 
have been plentiful, chronic congestion on the 
foundry floor has been a serious drawback to 
production. In nearly all cases the cause of 
the congestion has been the lack of foresight 
in the layout of the core stove or stoves. 

At the present time trouble of this nature 
may be intensified due to war pressure, espe- 
cially in foundries where the blocked-out design 
of casting is being turned out in immense quan- 
tities. This type of mould, which is formed 
entirely by fitting together large and small cores, 
makes a heavy demand on the core shop. This 
accounts for much overcrowding in that de- 
partment, making inevitable the loss of hun- 
dreds of hours on the moulding floor through 
late delivery of cores, the majority of which 
are too heavy to be lifted by hand. 


The Fatal Corner Site 


This slowing down of production, aggra- 
vated where space is limited, is the result of the 
core stove being built in a corner at the ex- 
treme end of the foundry. This hemmed-in 
position is felt early on in the day when un- 
loading of the core wagon begins. If two 
cranes are operating, only one can get over 
the wagon for this purpose, and, the operation 
being a hurried one, the cores are dumped 
down nearby until they are required. The re- 
sult is a chaotic mass of cores large and small, 
of every conceivable design, with the new day’s 
production steadily accumulating, making it 
difficult for one to move in and out of the 
maze of core plates lying about. 

Some of the cores may not be required the 
same day as unloaded, so storage space must 
be found for them, and it is only hours later 
that the position becomes less congested when 
the moulds are ready for the cores. When in- 
structions come to send them down the foundry, 
the crane nearest the stove may be engaged, 
thus preventing the second crane from passing 
to pick up the required cores. If it is likely to 
be a long hold-up, the crane driver goes to 
other work until he can see the way clear. If 
the moulder who has asked for the cores has 
no other job to proceed with, he is content to 
wait his turn. If, however, he is working a 
system of payment by results, he rightly com- 
plains, loudly lamenting the loss to him of 
valuable time. 


Preventing the Congestion 


This sort of congestion is easily preventable, 
for by building the core stove where it can be 
approached from either right or left, that is, in 
the middle of the foundry, the problem is 
largely solved. In this position it will be readily 
appreciated that, if two cranes are working, 
they can pick up their core loads independent 
of each other. An alternative to this is to have 
a stove at each end of the foundry, the only 
difference being, of course, that the cranes work 
from opposite ends of the shop to the centre. 

After all, the chief aim of the foundry mana- 
ger is the rapid production of castings, whether 
it be bythe moulders’ efforts on the foundry floor 
or by other methods. A core stove built in 2 
corner next to a blank wall is a time-waster. 
It irritatingly slows down the fast workman and 
provides the go-as-you-please man with an un- 
answerable excuse by making the core shop 
a bottleneck—a one-way delivery choking up 
supplies. It may even be one of the reasons 
why this type of stove-in-the-corner foundrv 
“only just pays.” 
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Electric Furnace Manufacture 


W.-B. WORKS 


The growing demand for steels of special 
qualities, requiring various forms of heat- 
treatment, has led to a marked increase in the 
use of electric furnaces of all sizes. These de- 
velopments have given a fillip to the business 
of those firms interested in this class of appara- 
tus. For some time past, it became increasingly 
evident to Wild-Barfield Electric Furnaces, 
Limited, that the growth in demand was making 
their works inadequate. Early in 1939, there- 
fore, a site was acquired with a view to erecting 
new works and offices during the next year or 
two. 

The site chosen is in normal circumstances 
readily accessible from London or the Mid- 
lands and North of England. The ground 
covers about three acres, with a good frontage 
of the main road. All plans for offices and 


VIEW IN ONE OF THE 


works have been prepared with future exten- 
sions in view, the office block, for example, 
being arranged so that finally a well-balanced 
building will extend the width of the frontage. 
These works are built mainly for the manufac- 
ture of relatively small furnaces, all the larger 
mechanically operated furnaces being designed 
and installed by an associated company, G.W.B. 
Electric Furnaces, Limited, for whom Wild- 
Barfield manufacture the heating elements and 
other electrical details. 


The main bays are each 40 ft. in width, 
27 ft. high to the eaves, and designed to 
take 10-ton travelling cranes. Of the two 


bays, one stretches from the front of the office 
block towards the back of the site, with an 
18-ft. by 20-ft. roller shutter door at the front 
and a slightly smaller door at the back. The 
front of this bay is the despatch department, 
adequate lifting and handling facilities being 
provided to enable furnaces, which hitherto had 
to be erected wholly or in part on site at cus- 
tomers’ works, to be erected and transported 
complete. The second bay is generally similar, 
extending to the same depth as the first bay, 
but adjoins the laboratory buildings behind the 
office block. A service road running the length 
of the two buildings provides access to the far 
ends for delivery of raw materials. 

Daytime lighting is derived through windows 
in the side walls, extending to a height of 14 ft. 
in some places and 20 ft. in others. Artificial 





BAYS OF 


AND OFFICES 


lighting is provided by electric discharge lamps, 
two rows being provided in each bay at a 
height of 26 ft. and disposed to give a general 
illumination of 15 to 20 foot-candles. Heating 
is carried out by hot water, with motor-driven 
fan radiators mounted about 12 ft. above floor 
level. Machine tools do not figure very pro- 
minently in electric furnace manufacture, but 
the majority of those installed have individual 
drive by Brook motors. All the new machines, 
some of which have not yet been received, are 
so arranged, and include lathes, drills, shapers, 
grinders, etc. Rolls for plate and angles, shear- 
ing and guillotine machines, both motorised and 
hand-operated, are amongst other plant being 
installed. Welding equipment is used exten- 
sively, both oxy-acetylene and electric weld- 
ing being employed. The latter includes spot 
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welding and arc welding, several machines being 
in fairly constant use. Other items of equip- 
ment include paint spray guns, which are 
operated in an enclosed compartment, and the 
usual bench and portable drills, grinding wheels 
and so on, for which low-voltage plug points are 
provided throughout the shops. 

At the front of the first bay, a test depart- 
ment is well equipped, and is grouped with 


the main distribution panels. The _ labora- 
tory is located in a_ single-storey building 
divided into chemical and physical sections. 
The chemical department accommodates a 


brick-built storeroom and has titration benches 
arranged the whole length on one side, and 
furnace bench along the other side. The physi- 
cal department contains the testing equip- 
ment for tensile. impact, hardness testing, etc., 
and also houses the dark room for photomicro- 
graphy and spectroscopic analysis. The balance 
room is also situated in this section. Adjacent 
to the laboratory is the heat-treatment shop. 
Many of the furnaces have been removed to 
fulfil the urgent demand for plant, but those 
remaining are sufficient for small-scale experi- 
mental work and additions are being made as 
circumstances permit. Adequate lifting and 
quenching facilities are available, together with 
equipment for the production of protective 
atmospheres. High- and low-pressure air lines 
are fitted here and in the laboratory building, 
and the electric supply is arranged to provide 
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means for the fluctuating demands likely io bt: 
met. 

Great importance is attached to proper cater. 
ing arrangements for all employees, and 


a can. 
teen has been built adjacent to works and 
offices. The usual fire-fighting, first-aid ang 
A.R.P. services are adequately organised, ani 
underground reinforced-concrete shelters are 
provided. 


The whole of the work has been carried oy: 
under the supervision of Mr. J. P. Coleman, 
works director, the main contractors for the 
works buildings being Gibbons Bros., Limited 
of Dudley. 








Patternshops in Holland 
(Continued from page 124.) 


took the line of least resistance through the 
molten metal. Mr. Holdsworth’s theory was 
that at a certain temperature some of the 
hydrogen was absorbed by the metal, which did 
not release it. There was thus no evidence of 
hydrogen until the metal was on the point of 
freezing. Two casts might therefore give 
identically the same analysis, though the one 
behaved perfectly and the other rose in the 
manner described. Mr. Holdsworth’s explana. 
tion of this phenomenon was that the hydrogen 
remained in solution until approximately the 
freezing point, the exact point being not yet dis. 
covered. Then the gas was liberated anid 
separated out, and so could not be found. This 
theory was supported by the fact that the metal 
which had misbehaved could be remelted in a 
perfectly normal manner without any ill effects 


Mr. Holdsworth drew attention to the wide 
scope which existed for anyone who had an 
opportunity to try to prove these facts. He 
believed it would be found that a rising heat was 
most probably due to the fact that a ladle was 
used after being relined. In this connection, 
he recalled that when he worked in a steel 
foundry rising heats were encountered but were 
never investigated further. A ladle prepared 
for steel could absorb hydrogen without an} 
visible evidence. When a steel furnace was 
tapped, filling was so rapid and was accom 
panied by such violent agitation and so much 
gas and smoke that any  steam-generated 
bubbling which would be visible with a 
ordinary cupola and an open ladle would no! 
be seen. Apart from the violent action, a fu 
ladle was covered with slag, which also tended 
to obscure any reaction which might otherwis 
be observed. 


Foundrymen did try to avoid having a damp 
ladle, but they were usually content te presume 
that the ladle was dry. Previous to the researc 
into the cause of the swelling in castings, he had 
paid attention to the drying of the ladle, not 
much on account of the absorption of gases * 
to eliminate the possibility of the metal ' 
moving the refractory lining, thus in all proto: 
bility burning a hole through the shell an 
ruining a perfectly good ladle. 

Mr. Holdsworth emphasised that his observs 
tions applied mainly to metal carrying 4 ste 
analysis. He would warmly welcome an) othe: 
theories or suggestions which might be P 
forward. 








An Australian Calendar 
We have received from 
Limited, Wilford Street, Newton, 


Albert G. Sims Pty: 
Sydney. scta 


metal merchants, a monthly tear-off wall ca lenda 
American Foundry Convention - 
The 44th annual convention of the Americ 


Foundrymen’s Association is to be held in Net 
York City, at the Hotel Pennsylvania, from May !- 
to 15. There is to be no exhibition this year. a 
it is now the policy of the Association to st 
these biennially. 
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Metallography of 
lrons and 
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Inclusions in Cast 
Pig-lrons 


By H. MORROGH (British Cast lron Research Association, Birmingham) 


(Continued from page 114.) 


Bar Zii, Zirconium 0.54 per cent.—This 
contains a few undissolved particles of ferro- 
silicon-zirconium, which. probably account for 
the relatively high zirconium content. Large, 
well-developed crystals of the orange-yellow to 
grey inclusion and the cubic grey inclusion are 
present. Sometimes the cubic grey carbide in- 
clusions occur inside the orange-yellow to grey 
inclusions. Typical examples of this mode of 
occurrence are given in Figs. 60 and 61. The 
very large crystals shown in these micrographs 
are the orange-yellow to grey ones and the 
crystals of a smaller order of size are the cubic 
blue-grey zirconium carbide inclusions. The 
undissolved particles of ferro-silicon-zirconium 
in this bar provide some interesting features. 
Each particle is surrounded by layers of three 
different phases. The innermost layer border- 
ing on the alloy addition is an almost con- 
tinuous band of a pinkish phase; the next layer 
is an almost complete ring of orange-yellow 
to grey inclusions; the outer layer consists of 
a band of dispersed blue-grey zirconium car- 
bide crystals. Figs. 62 and 63 illustrate this 
mode of occurrence of the undissolved addi- 
tions. Fig. 63, taken with polarised light be- 
tween crossed nicols, enables the recognition 
of the band of orange-yellow to grey inclu- 
sions, which have lit up owing to their aniso- 
tropic character; the phases in the inner and 
outer bands have remained dark. A summary 
of the inclusions present in this series is given 
in Table VII (see page 114). The crosses indi- 
cate the presence of inclusions. 

From the examination of this series of irons, 


= following general conclusions can be 
rawn :—— 


(a) Additions of zirconium up to 0.04 per 
cent. have no effect on the inclusions present 
in a titaniferous cast iron. 

(b) Additions of zirconium above 0.04 per 
cent. result in the appearance of a lamellar 
orange-yellow to grey inclusion which com- 
pletely replaces the manganese sulphide at 
0.09 per cent. zirconium. 

(c) At 0.13 per cent. zirconium, small 
crystals, blue-grey in colour and cubic in 
outline, are formed. These are probably 
zirconium carbide, ZrC. They gradually in- 
crease in number with increasing zirconium 
content. 

(d) With 0.15 per cent. zirconium, the 
lamellar orange-yellow to grey inclusions be- 
come replaced by the polygonal form of the 
same phase, until, at 0.25 per cent. zirconium, 
the lamellar form has completely disappeared. 

’) With 0.25 per cent. zirconium, the 
utanium carbide begins to be replaced by a 
Slightly softer pinkish constituent which is 
probably a complex _ titanium-zirconium 
carbide. At 0.29 per cent. zirconium all the 
itsnium carbide in this series was replaced by 
new phase. _ 
_ From the results obtained thus far it was 
impossible to say definitely whether the orange- 
yellow to grey inclusion was a zirconium sul- 
phi or a manganese-zirconium sulphide. With 
the object of determining more precisely the 
Cons itution of this inclusion, the following melt 
was made. 

_ Melt Z12.—Sixty pounds of Swedish white 
ron were melted in a salamander crucible, 
a coke-fired forced-draft furnace. ‘When 


th 


uSIT 





molten, 4+ Ib. of 14 per cent. ferro-silicon- 
zirconium was added and the metal was re- 
heated. The ferro-silicon-zirconium used had 
the following composition: Zirconium, 13.49 
per cent.; silicon, 39.32 per cent.; titanium, 0.20 
per cent.; manganese, sulphur and vanadium nil. 
The addition was finely ground and packed 
in a sheet-steel container, which was dropped 
into the crucible and held under the surface 
of the metal by a plunger. It was considered 
necessary to take these precautions in view of 
the extremely low yields of zirconium in the 
previous series. When the crucible and its 
contents had been re-heated for a further 
10 min., the crucible was removed from the 
furnace and a 1.2-in. dia. bar was cast directly 
from the crucible; 54 ozs. of iron sulphide were 
then added to the metal and another 1.2-in. dia. 
bar was poured. Then 1 lb. of 14 per cent. 
ferro-silicon-ziconium was added in a similar 
manner to the first addition, and the crucible 


was again returned to the furnace to be 
reheated for 20 min. After this a_ third 
1.2-in. dia. bar was poured; 54 ozs. of 
ferro-manganese were then added to the 


melt, and the fourth bar was poured. The bars 
were fractured in transverse and micro-sections 
were taken at the fractured ends. The analyses 
are given in Table VIII. 


Bar Zi2/1 showed small amounts of the 
orange-yellow to grey inclusion and traces 
of manganese sulphide. 

Bar Z12/2 revealed only fairly 
amounts of iron sulphide. 

Bar Z12/3 contained iron sulphide and a 
bluish inclusion, having the form of iron 
sulphide. There was a complete range of 
colours passing from the khaki of iron sul- 
phide to the bluish-grey of the other 
inclusion. The bluish inclusion, whilst 
having the same form as the iron sulphide, 
was completely isotropic when viewed under 
polarised light between crossed nicols. It 
would appear that these bluish inclusions are 
either iron sulphide containing zirconium or 
zirconium sulphide. 

Bar Zi2/4 had fairly large amounts of 
manganese sulphide and crystals of the 
orange-yellow to grey inclusion. 


large 


Melt Z13.—Since it appeared that there was 
insufficient zirconium completely to neutralise 
the sulphur in the bars of this melt, it was 
decided to carry out a similar experiment with 
larger additions of alloy. For this purpose a 
small Birlec 25-kw. rocking arc furnace was 
used. It was hoped by this means to obtain 
hotter metal and hence an improved yield of 
zirconium. A charge of 47 lbs. of Swedish 
white iron and 23 Ibs. of steel was melted, and 
54 ozs. of iron sulphide were added to the 
molten metal. Then 2 lbs. of 14 per cent. 
ferro-silicon-zirconium were added, the charge 
was reheated, and 1.2-in. dia. bar No. Z13/1 
was poured. After this a further addition of 
1 lb. of alloy was made, the metal was again 
reheated, and a second 1.2-in. dia. bar, Z13/2, 
was poured. This latter operation was repeated 
three more times, giving bars Z13/3, Z13/4 and 





Fic. 60.—GrouPp OF ORANGE-YELLOW TO 


Fic. 61.—SAME Spot AS Fic. 60 BETWEEN 


























GREY AND BLUE-GREY INCLUSIONS. 2-MM. CROSSED NICOLS. Dark Sports IN LiItT-uP 
OIL-IMMERSION OBJECTIVE. UNETCHED. x INCLUSIONS ARE  BLUE-GREY CARBIDE 
1,200. INCLUSIONS. 
TasLe VIII.—Neutralisation of Sulphur by Zirconium. 
Si. Mn. S. . - tas on 
Bar no. | Per cent. | Per cent. Per cent. Per cent. | Fracture. 
— es. etna ae ee ee 
Z12/1_—=stit be 0.35 | 0.03 0.029 0.094 | Grey with mottle. 
2 os er 0.33 0.03 0.187 0.083 White. 
3 ee ool 1.18 0.04 0.196 0.175 | Grey with mottle. 
4 | 1.07 0.73 0.197 0.210 | Grey. 
TaBLE I1X.—Neutralisation of Sulphur by Zirconium in Rocking-Arc Furnace Melt. 
is TL. Si. Mn. 8. | Zr. PRETE 
' 5 Per cent. Per cent. Per cent. Per cent. Per cent. ” 
Z13/1.. 2.63 0.98 0.17 0.172 0.074 White. 
ws 2.56 1.38 0.15 0.155 0.195 White. 
B a 2.69 1.92 0.16 0.163 0.141 White. 
ae 2.55 2.71 0.13 | 0.156 0.136 Mottled. 
Ss P 2.53 3.91 0.18 0.152 0.121 Grey. 
Sx e 2.50 3.98 1.68 0.143 0.016 | Grey. 
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Z13/5, and then 5 ozs. of 80 per cent. ferro- 
manganese were added, and bar Z13/6 was 
poured. The analyses and fractures of these 
bars are given in Table IX. 

It is seen that the yield of silicon from. the 
additions of the ferro-silicon-zirconium was 
almost theoretical, while the yield of zirconium 
was very poor. Bars Z13/1 to Z13/5 all have 
very similar inclusions. They show a blue-grey 
constituent resembling manganese sulphide in 
colour, an iron-sulphide-rich constituent rang- 
ing in colour from khaki to blue-grey, and fairly 
large amounts of brilliant lemon-yellow zir- 
copium nitride cubes. Bar Z13/6 has large 
amounts of manganese sulphide and also the 
brilliant lemon-yellow zirconium nitride cubes. 
Thus, it appears that the bars of this series are 
characterised by the presence of the zirconium 
nitride. The occurrence of this compound in 
the particular series is put down to the fact that 
the melting operation was carried out in an in- 
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Fic. 62.—Banps OF CONSTITUENTS AROUND 
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Z13/4, which contained a fairly large amount 
of graphite. In this bar, some of the graphite 
was deposited around the cementite in a simi- 
lar manner to that described for melt No. 17 
and illustrated in Figs. 46 and 47. The rest of 
the graphite was deposited in what appeared 
to be a Widmanstitten form and a_ small 
amount was deposited in a thin band around 
some of the blue-grey inclusions. A _ typical 
Widmanstitten arrangement is illustrated in 
Fig. 65, and a ring of graphite formed round 
a blue-grey inclusion in Fig. 66. A _ similar 
Widmanstiatten form of graphite has been de- 
picted by Hanemann and Schrader*’ (loc. cit., 
No. 3, Table XXII). However, the Widman- 
staétten form shown by these investigators con- 
sisted of hypereutectoid graphite which had 
crystallised on to the eutectic graphite. The 
example illustrated here is actually eutectic 
graphite which has probably formed by the 
decomposition of the solid eutectic cementite. 





























Fic. 63.—SAME SPOT AS FiG. 62 UNDER 
UNDISSOLVED PARTICLE OF FERRO-SILICON- POLARISED LIGHT BETWEEN CROSSED 
ZIRCONIUM. 2-MM. OJIL-IMMERSION OBJEC- NICOLS. 
TIVE. UNETCHED. x 1,200. 
TaBLe X.—Effect of Pouring Temperature on the Number of Orange- Yellow to Grey Zirconium Inclusions. 
: Percentage analysis. Number of 
Melt ty i — inclusions 
no. aan. per unit 
Deg. C. T.C. Si. Mn. | 8. Zr. | field. 
Z14 1,450 3.28 1.19 0.53 | 0.023 0.547 | 1.73 
1,350 | 1.27 
1,300 | | 0.885 
1,225 | | 0.63 
Z15 1,450 3.44 1.25 0.94 0.023 | 0.496 | 1.56 
1,350 (11S 
1,300 | 1.085 
1,225 | | | 0.605 








direct rocking arc furnace, which exposes a 
large surface of the molten metal to the atmo- 
sphere. This has been confirmed by a number 
of other melts made in the furnace—every one 
containing zirconium contained large quantities 
of the lemon-yellow nitride. 

A group of the cubic lemon-yellow nitride 
inclusions associated with the blue-grey con- 
stituent is shown in Fig. 64. When examined 
under polarised light between crossed _nicols, 
the nitride inclusions give a bright yellow 
coloration which persists in all positions of the 
Stage, while the blue-grey inclusions remain 
perfectly dark. While these latter inclusions 
resemble manganese sulphide in colour, they 
have apparently allotriomorphic outlines and 
do not show any translucency effects. It is 
thought that they were probably a complex 
sulphide of iron, manganese and zirconium. 

Bar Z13/3 showed a small amount of 
graphite deposited in a very angular form. 
This effect was even more pronounced in bar 


It would thus appear that in irons which con- 
tain insufficient quantities of the elements man- 
ganese, titanium or zirconium, the sulphur acts 
as a much more potent carbide stabiliser at 
high temperatures than at low temperatures, 
owing, perhaps, to the reversibility of the re- 
actions of iron sulphide with titanium, man- 
ganese and zirconium. The reversibility of 
these reactions would tend to give more iron 
sulphide at high temperatures than at low tem- 
peratures. This has definitely been proved for 
the reaction between manganese and iron sul- 
phide, and has already been discussed with re- 
gard to the inclusions of Group I. The deposi- 
tion of graphite round the blue-grey inclusions 
has important implications, but it is possible 
that this phenomenon is not due to particular 
properties of this inclusion, but rather to the 
fact that graphitisation will begin at any avail- 
able solid-solid interface under suitable condi- 
tions. 

Bars Z13/5 and Z13/6 have normal medium- 
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sized eutectic flake graphite. The very big crop 
in zirconium content from bar Z13/5 to bar 
Z13/6 can only be explained by reference to 
the extreme oxidising power of the atmosphere 
in the melting unit employed. 

Melts Z14 and Z15.—Having roughly deter. 
mined the type of inclusions introduced into 
cast iron by the addition of zirconium, it was 
decided to investigate the effect of pouring tem- 
perature on these inclusions. To do this. two 
melts were carried out in a salamander crucible, 
using a coke-fired, forced-draft furnace. The 
charge for the first melt consisted of 36 lbs. of 
Swedish white iron, 9 lbs. of steel and 44 ozs, 
of 80 per cent. ferro-manganese, while that for 
the second melt consisted of 26 Ibs. of Swedish 
white iron, 9 lbs. of steel and 9 ozs. of ferro- 
manganese. These two melts have been given 
the numbers Z14 and Z15 respectively. In each 
case 14 lbs. of 14 per cent. ferro-silicon-zir- 
conium was added to the molten charge, and 
four 1.2-in. dia. bars were poured at the follow- 
ing approximate temperatures: 1,450, 1,350, 
1,300 and 1,225 deg. C. The temperatures were 
taken with a platinum/platinum-rhodium ther- 
mocouple of the immersion type, and are 
necessarily approximate, since a slight delay 
occurred between the taking of the readings 
and the pouring of the bars. The microscopical 
examination indicated that the pouring tem- 
perature only affected the number and size of 
the orange-yellow to grey inclusions. All the 
bars contained orange-yellow to grey inclusions 
in well-formed crystals and large segregations 
of the grey cubic zirconium carbide with a faint 
trace of the double titanium-zirconium carbide, 
In the bars poured at the lower temperatures, 
the orange-yellow to grey inclusions were fewer 
and larger than in the bars poured at higher 
temperatures. This was particularly noticeable 
in the bars poured at 1,225 deg. C., in which it 
could easily be seen that the large orange- 
yellow to grey inclusions were actually aggre- 
gations of smaller crystals of random orienta- 
tion. To illustrate the effect of pouring tem- 
perature on the number of these inclusions, an 
inclusion count was carried out on all the bars, 
using the method described for counting the 
titanium carbide crystals. The results of these 
inclusion counts are given, along with the 
analyses, in Table X. 

Melt Z16.—Melt Z13 had indicated the great 
affinity of zirconium for nitrogen and that a 


TaBLeE XI.—Percentage Analysis of Nitrogen-Treated 
Melt. 














= | T.C. | Si. Mn. S. Zn. 
Z16/1 | 3.15 | 2.74 | 0.90 | 0.038 | 0.32 
2 —_— —_ 0.90 0.040 | 0.25 





large proportion of the zirconium was fixed as 
zirconium nitride by melting in an indirect rock- 
ing arc furnace. With this in view an attempt 
was made to discover whether this inclusion 
could be introduced into crucible-melted iron 
by treating the molten metal with nitrogen. To 
do this a charge of 36 lbs. of pig-iron and 9 lbs. 
of steel was melted in a salamander crucible, 
using a coke-fired, forced-draft furnace. The 
pig-iron had the following composition :—T.C, 
4.04; Si, 2.19; Mn, 1.10; S, 0.010; P, 0.048; and 
Ti, 0.06 per cent. When the charge was molten, 
14 lbs. of 14 per cent. ferro-silicon-zirconium 
was added and a standard ].2-in. dia. bar was 
poured. The crucible was then returned to the 
furnace and nitrogen was bubbled through the 
metal for 2 min., after which a second standard 
1.2-in. dia. bar was poured. This melt has been 
numbered Z16. The analyses of the two bats 
are given in Table XI. 

Both bars contained identical inclusions—4 
number of orange-yellow to grey crystals. segre- 
gations of blue-grey zirconium carbide and 4 
few crystals of the pinkish titanium-zirconium 
carbide. It would seem from these results that, 
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under these conditions, zirconium either does 
not combine with nitrogen at all or does so only 
very slowly. 


Group V.—Inclusions Produced by 
Alloying with Aluminium 

It has not been possible, so far, to find in the 
literature any reference to the effect of alloying 
cast iron with aluminium on the types of inclu- 
sions present in this alloy. For the purpose of 
this Paper, several sets of irons having alumi- 
nium contents ranging from 0 to 10 per cent. 
were examined. These irons all contained 
enough manganese to balance the sulphur con- 
tents. The actual manganese contents ranged 
from 0.45 to 0.75 per cent. and the sulphur 
contents were all below 0.05 per cent. In all 
the series examined, the same changes in the 
inclusions occurred with increases in aluminium 
content. Up to about 2 per cent. of aluminium, 
the only inclusions present in these series were 
normal idiomorphic manganese _ sulphide 
crystals. From 2 to 3.7 per cent. of aluminium 
the manganese sulphide crystals appeared to 
become much softer and were easily damayed 
during the polishing operation. Nevertheless, 
they still retained their characteristic idiomor- 
phic outline. With aluminium contenis abcve 
4 per cent. the idiomorphic mangaiese sulphide 
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Fic. 64.—Group OF LEMON-YELLOW ZIR- 
CONIUM NITRIDE CUBES ASSOCIATED ‘VvilH 
BLUE-GREY CONSTITUENT. 2-\... ODL- 
IMMERSION OBJECTIVE. ETCHED IN PICRIC 
Aciw. x 2,000. ‘ 
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was replaced by a phase of a similar colour, 
but which was always perfectly spherical in out- 
line. From 4 to 10 per cent. of aluminium 
the spheroids became larger and softer, being 
at the same time proportionally more difficult 
to polish. These spheroidal inclusions were 
optically isotropic and exhibited translucency 
effects similar to those of manganese sulphide. 


CONCLUSION 

So far, this Paper has been concerned with 
the metallography of small particles in the 
microstructure of cast iron, and throughout the 
Paper these particles have been more or less 
continuously referred to as “inclusions.” There 
appears to be a fairly general agreement that 
the terms “inclusion,” “slag inclusion” and 
“non-metallic inclusion” are not very satisfac- 
tory for the collective description of these 
particles. Nevertheless, this has not prevented 
a liberal use of the terms, and the literature of 
ferrous physical metallurgy demonstrates a 
chaos of ideas on the subject, brought about in 
the first place by the lack of enforcement of 
exacting definition. In quite a large number of 
references, the particles are dealt with as a 
separate group of constituents entirely different 
from the major phases of the metallic matrix, 
with the implication that they are insoluble in 
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either the solid or the liquid metal. In some 
extreme cases “inclusions” have, by analogy, 
been endowed with a misleading biological sig- 
nificance. 

The chemical determination of oxides 2nd 
silicates in steels and cast irons has proceeded 
apace in the last few years, and quite frequently 
this tranch of activity is referred to as the 
analysis of non-metallic inciusions, etc. Thus 
there are two points of view on the question 
which are now actively developing—the chemi- 
cal and the metallographical. At this point the 
question arises: Are the chemist and the metal- 
lographist talking about the same thing? In 
the case of steel, these two lines of investigation 
are probably correlative, but in the case of 
ordinary cast irons this is not so at the moment. 
The only “inclusions” seen in ordinary cast 
irons are manganese sulphide, titanium carbide, 
titanium cyano-nitride and perhaps iron sul- 
phide. So far, the metallographist has not been 
able to detect oxides or silicates of iron, man- 
ganese or aluminium in ordinary commercial 
materials. From the point of view of the 
microscope, they do not exist, are completely 
soluble in the metal, or exist in such a finely 
divided form that they are not resolved. It is 
seen that the chemist and the metallographist 
have been tempted to use the same group of 





FIG. 65.—WIDMANSTATTEN FORM OF GRAPHITE 


IN BaR Z13/4. 4-MM. 
ETCHED IN Picric ACID. 


Dry OBJECTIVE. 
x 500. 


words to describe what are very different con- 
stituents—different in chemical composition, in 
mode of distribution and in order of size. 

Portevin and Castro have pointed out that 
the term “inclusion” connotes a_ substance 
essentially foreign to the constitution of the 
alloy, perhaps detrimental to it, and more or 
less insoluble in the metal. With regard to 
such constituents as mechanically trapped fur- 
nace slag and moulding sand, it is obvious that 
the term “inclusion” is a good one, and it is 
still further improved by compounding— 
furnace-slag inclusion and moulding-sand inclu- 
sion. However, in the case of the particles 
described in this Paper it is obvious that the 
terminology is not all that is to be desired. 
Perhaps with the exception of the cyano-nitrides, 
all the particles dealt with are at least partially 
soluble in molten metal at the normal pouring 
temperatures. 

Portevin and Castro have also shown how 
difficult it is to sub-divide “inclusions” into 
metallic and non-metallic groups, and they have 
suggested that the following arbitrary classifica- 
tion could be made:— 

Inclusions: Silicates, aluminates, oxides and 
sulphides. 

Metallic Constituents: Nitrides, 
(borides and perhaps phosphides). 
This grouping would be very difficult to apply 
to cast iron, since the only metallographic in- 


carbides 
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clusions would ve inc sulphides. 
pink “inclusion ” described in Group II of this 
Paper is largely titanium sulphide, but jt 
probably also contains a fair amount of dis. 
solved titanium carbide which is presumably a 
metallic constituent. In this context, it is in. 
teresting to note that Portevin®® has made the 
very important point that the idea of an im. 
purity or detrimental element is entirely relative 
and variable, and it would seem possible to 
extend this conception to the term “ inclusion.” 

{nclusions have been stated to be the cause 
of a number of obscure phenomena exhibited 
by cast iron and it has been implied that they 
have properties peculiar to themselves. A care. 
ful metallographic consideration of all the par- 
ticles dealt with indicates no properties, and, 
what is more important, no modes of forma- 
tion peculiar to these particles which are not 
exhibited in an entirely analogous way by the 
major phases of the cast-iron microstructure. 
It would seem, then, that the essential difference 
between these particles and the remainder of the 
metallic phases is the fact that the former occur 
in much smaller quantities. With this point in 
view, it is suggested here that these particles 
could be called “minor phases” to great ad- 
vantage. This terminology has not so many 
misleading implications as the one already in 


Now, the 5lue. 





FIG. 66.—RING OF GRAPHITE FORMED ROUND 


Bar Z13/4. 
< 2,000. 


A BLUE-GREY INCLUSION IN 
2-MM. OIL-IMMERSION OBJECTIVE. 


use, and is likely to prevent the formation of 
prejudices and biased opinions when the pro- 
perties of these small particles are being investi- 
gated or discussed. : 

The author wishes to thank the Council of 
the British Cast Iron Research Association for 
permission to publish this Paper. 
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Sir Robert Hadfield’s 


Sir Robert Hadfield, the noted metallurgist an¢ 
chairman of Hadfields, Limited, of Sheffield, whe 
left £420,000 (net personalty £184,029), has through 
his will made considerable benefactions to research 
In particular the Metallurgical Department © 
Sheffield University is to benefit, as it is to receive 
in the future four-tenths of the residue. Only 3 
few years ago he gave £20,000 to the Universit) 
for its new building scheme, which benefited the 
Metallurgical Department, and still more recentl 
a further £5,000 in connection with the launching 
of a degree course in foundry practice. Other ! 


Bequests 


teresting bequests are £250 each to the rare 
Company, the Iron and Steel Institute. and_ the 
benevolent fund of the Institution of Civil Eng 
neers; £100 to the Institution of Mechanica! Eng 
neers’ Benevolent Fund; and £2,000 to his exccutor 
to be applied in gifts or other payments ‘o an 
person, society or institution who, in their opinion 
has been omitted. Bequests to hospitals. churches 


and employees are also announced. 
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Physical Properties of Fry’s Tube Bending Alloys 





Melting Point ... i one Fe Gee Re 
Expansion on solidification wy in. per foot 
Ultimate Tensile Strength 1.56 tons/sq.in. 


Elongation cn om --. 280% 

Brinell Hardness No. ... ees 

Weight grams cc. one << Tae 
- Ibs./cu.in. ae os Ginee 














Method of Use 


Melt the alloy in hot water. Plug one end of the 
tube and pour in the molten metal; the alloy will 
displace the water. Cool quickly, preferably by 
quenching. Take out plug and immerse tube in hot 
water ; the metal will run out and can be used over 
and over again. 


Melting Point 71° C. 


The alloy can be melted in hot water and indeed it 
is desirable that this should be done to avoid over- 
heating. By filling the tube with hot water (the tube 
being closed at one end with a slightly tapered 
hardwood or rubber plug) and then pouring in the 
molten alloy which displaces the water, a sound filling 
free from holes or cold shuts is obtained. 


The low temperature involved will not affect the 
temper of the tube metal. 


Fluidity 
The alloy is very fluid and the molten filler will 


seep through any pinholes in the tube. Filling thus 
provides a test for unsoundness. 
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In bending thin walled tubes, 
especially of light alloy, it is 
difficult to avoid flattening or 
cracking at the bend. By using 
a suitable filler and then pro- 
viding internal support for the 
tube walls, this difficulty can be 


eliminated. The requirements 
of the filler are that it should be 
easily applied, should follow the 
bending of the tube readily, and 
should be easily removed after- 
wards. Sand and resin have been 
used as fillers, but they are not 
entirely satisfactory ; filling is 
tedious and complete removal 
after bending is difficult. 


Change of Volume on Solidification 

The alloy expands y in. per foot on solidification. 
This expansion ensures that the filler grips the tube 
tightly. 

A further advantage is pointed out in the article 
mentioned above. If there is a defect in the tube 
seriously decreasing the wall thickness (say to 0.0005 
instead of 0.049 in.) the expanding filler will raise a 
blister and finally crack the tube open. A weak seam 
in the tube will be split open in the same way, though 
the expansion is insufficient to injure a sound tube. 


Ductility 


The alloy is extremely ductile, much more so than 
any metal which may be required to be formed. In 
the tensile test at the standard rate of testing, the 
extension of the diecast specimen was 280%, (still 
unbroken). 


The alloy is very sensitive to rate cf solidification 
however :— 





Tensile strength 


Time of solidification Elongation % 





| tons/sq.in. 
30seconds | 1.56 | 280 
5 minutes 2.8 50 











To retain the ductility therefore, the alloy must be 
solidified rapidly. As the heat conductivity is low, 
this is best done by lowering the tube, full of molten 
alloy into a tank of water, thus chilling it from the 
bottom upward. 


The rate of deformation is also important. Rapid 
bending may cause cracking. 
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The Week’s News in Brief 


Trade Talk 


Emp.Loyees of the Glenboig Union Fireclay 
Company, Limited, have contributed £104 to West 
of Scotland charitable institutions. 

EmpLoyees of Grahamston Iron Company, 
Limited, Falkirk, subscribed £349 to the local 
infirmary, the Red Cross, etc., during 1940. 

Orpers to the value of £46,000, chiefly for elec- 
trical and railway material, were placed in Britain 
during January by the New Zealand Government. 

SPECIALLOID, LIMITED, piston makers, propose to 
increase the issued capital from £81,000 to £146,000 
by the creation of 65,000 £1 6 per cent. cumulative 
redeemable participating preference shares. 

A. G. McKee & Company, of Cleveland in the 
United States, is reported to have received a con- 
tract to design and construct the iron and steel 
plant for Brazil. The plant will probably include 
coke ovens, a blast furnace and rolling mills. The 
cost is estimated at $36,000,000. 

AMONG THE GIFTS which are included in bequests 
totalling £24,100 in the will of Mr. Andrew Thom- 
son Reid, of Auchterarder House, Auchterarder, 
are £500 to the Institution of Engineers and Ship- 
builders in Scotland; Institution of Civil Engineers 
(for benevolent funds), £500; and Institution of 
Mechanical Engineers, £500. 

THE NATIONAL INSTITUTE OF INDUSTRIAL PSYCHO- 
LOGY is organising a short lecture course on train- 
ing industrial workers, to which firms may send 
the member of their staff who is, or is to be, 
responsible for training. The general course, last- 
ing three days, will consist of lectures, illustrated 
by films, and discussions, and will be held at Ald- 
wych House, Kingsway, London, on March 14, 
15 and 16 for those who can attend only at a 
week-end being repeated on March 19, 20 and 21 for 
those who find a mid-week period convenient. 


Mr. Fred McDurr, a second-hand machinery 
dealer, of Seminola, Oklahoma, United States, 
started a drive less than a month ago to help 
Britain by collecting scrap iron and steel which 
can be used by manufacturers of war materials 
who are working on British orders. Mr. I. C. F. 
Elliott and Mr. Victor Malcolm, of the British 
Iron and Steel Federation, which is working with 
the British Purchasing Commission in the United 
States, flew from New York recently to accept 
about 1,000 tons already collected in Oklahoma. 
The idea, it is thought, may spread to every State 
in the country. 

SOME EMPLOYERS are known to have been call- 
ing on members of their staffs who belong to civil 
defence services, the police and the Home Guard 
to resign from those services in order to do fire- 
fighting duty at their place of work. In certain 
cases this may be done under the mistaken impres- 
sion that fire fighting in industrial premises takes 
precedence over all other obligations. This is not 
so. The Ministry of Home Security emphasises 
that no pressure whatever should be brought on 
effective members of any civil defence service or 
on the police or Home Guard to leave those ser- 
vices for fire-fighting duty at their place of work. 
They are in fact specifically exempted by the Fire 
Prevention (Business Premises) Order. 

A NEW TyPE of steel helmet has been devised by 
the Department of Home Security for civilian use. 
It is made of mild steel of about the same thick- 
ness as the service steel helmet. but it is lighter in 
weight. The Ministry of Supply has arranged the 
production programme, and supplies have already 
begun. The Ministry of Home Security will 
exercise control of distribution, first to areas 
specially liable to enemy attack. The price of the 
helmets will be Ss. 6d. each. Distribution of the 
helmets will be undertaken by the Ministry of 
Home Security, but applications for helmets will 
be collected by other Government Departments con- 
cerned with particular categories of workers, and 
should not therefore be made by emplovers direct 
to the Ministry of Home Security. The Admiralty, 
Ministry of Supply and Ministry of Aircraft Pro- 
duction will deal with those factories where they 
are already responsible for A.R.P. arrangements. 
All other factories will be dealt with by the Ministry 
of Labour through District Inspectors sf Factories. 
In the case of factories coming under the Ministry 
of Labour. forms of applications should be obtained 
from the District Inspector of Factories. In all 


other cases the Government Department concerned 
will arrange for the distribution of forms of applica- 
tion to employers, and it will not be necessary for 
employers to apply for the forms. The Mines 
Department will deal with applications from owners 
of mines and quarries. 








Personal 


Mr. F. C. LysaGut and Colonel H. B. Sankey 
have been elected to the board of Guest, Keen & 
Nettlefolds, Limited. 

Mr. ROBERT FERGUSON, director and secretary 
of Kelvin, Bottomley & Baird, Limited, has com- 
pleted 50 years’ service with the firm. 

Mr. W. K. Davey has been elected to the board 
of the Metal Market & Exchange Company, 
Limited, in place of Captain Oliver Lyttelton. 

Dr. H. J. vAN Eck, a Past-President of the South 
African Branch of the Institute of British Foundry- 
men, has been presented with a mantle timepiece 
on his retirement from the chairmanship of the 
Witwatersrand Scrap Users’ Association. The new 
chairman is Mr. D. M. Davidson. 

Mr. JoHN SmitTH has received a_ presentation 
from the Firth-Brown and _ Firth-Vickers Staff 
Society, to mark his retirement from the position 
of sales manager of Thos. Firth & John Brown, 
Limited, Sheffield. Mr. Smith represented the 
company on many important committees connected 
with special steels, and played a big part in the 
successful marketing of Firth stainless steel. He 
was responsible for the name “Staybrite” being 
given to the firm’s austenitic steels. On three occa- 
sions Mr. Smith made special journeys to the 
United States and Canada, and he travelled exten- 
sively in Europe. 


Wills 


Meyses, J. W., of Bournemouth, for- 
merly deputy chairman of the 
Delta Metal Company, Limited ... 

CARTLAND, Major J. H., of Birming- 
ham, formerly of James Cartland 
& Son, Limited, trassfounders ... 

Frost, STANLEY. of Sheffield, depart- 
mental manager of Jonas & Colver 
(Novo), Limited, steel and tool 
manufacturers ee oe ; 

Rei. A. T., for many years managing 
director of the North British 
Locomotive Company, Limited, 
Glasgow - eh an a 

Wyte, MatrHew, of Glasgow, founder 
and chairman of Matthew Wylie 
& Company, Limited, engineers. 
and chairman of the Abbotshaugh 
Engineering Company, Limited ... 


£25,713 


£74,928 


£1,125 


£257,463 


£59,736 








Obituary 


Mr. Percy FREDERICK HOLMES, chairman and 
governing director of W. C. Holmes & Company. 
Limited, engineers, has died at Huddersfield at the 
age of 81. 

Mr. GEORGE HICKMAN, from 1891 until 1937 pro- 
prietor of Hickman’s Ironfoundry, Irlam, died on 
February 15, aged 78 years. He celebrated his 
golden wedding a month ago. 

Mr. WILLIAM GILLIES JARVIE, late of the Fair- 
field Shipbuilding & Engineering Company, 
Limited, Glasgow, and Canadian Vickers, Limited, 
Montreal, died recently in Glasgow. 

Mr. WrrttaAmM S. LUMSDEN, a director of the 
Lumsden Machine Company, Limited. Gateshead- 
on-Tvne, machine-tool makers and_ ironfounders. 
has died at Kirknewton. The firm was founded 
by his father 

Mr. S. W. C. CHADWICK, who has died at Raw- 
tenstall, at the age of 68 vears, was for more than 
°§ years principal of the Rawtenstall Foundry, 
Rawtenstall, Rossendale. TIll-health compelled his 
retirement in 1936. 

Mr. JoHN GEORGE Potts, who had carried on a 
shipbreaking business for many years, has died at 
Sunderland, aged 78. He had been a member of 
Sunderland Town .Council for 18 years. Before 
s‘arting in business as a shipbreaker he was a 
naval architect. 
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THE DEATH has occurred at Solihull of Mr. Ws, 
Sprague, a member of the board of Chamberlain 
& Hookham, Limited, electricity-meter manufac. 
turers and brassfounders, of Solar Works. Bir- 
mingham. He was aged 66. 

Mr. A. S. MARSLAND, a director and secretary of 
Wm. Turner & Brother, Limited, brassfounders and 
motor-car accessory manufacturers, of Eyre Lane 
Sheffield, died last week at the age of 39. He 
was also secretary of the associated company, the 
Firma Chrome Plating Company, Limited, of 
Sheffield. 

WE REGRET to announce the death of Mr. J. B 
Allan, M.A., manager of the foundry department 
of the Staveley Coal & Iron Company, Limited 
at the age of 52 years. Mr. Allan was the son of 
the late Mr. J. M. Allan, formerly managing direc. 
tor of Cammell Lairds, of Sheffield. After gradua- 
tion, Mr. Allan received his works training at Haw. 
thorn, Leslie & Company, St. Peter’s Works, New- 
castle. In recent years Mr. Allan had been par- 
ticularly prominent in the Institute of British 
Foundrymen, which he joined in 1928. In 1937 
he presided with great distinction over the Sheffield 
Branch, and was particularly active in the organi- 
sation of a very successful apprentice competition 
He was a strong supporter of any efforts directed 
towards the standardisation of foundry product 
and raw materials, whilst his interest in research 
was profound. He took a very active part in the 
conduct of the British Cast Iron Research Asso- 
ciation, and in recent years had served as a vice- 
chairman of the Council. He leaves a widow, two 
sons and a daughter. 








Reports and Dividends 


Lake & Elliot, Limited—Dividend of 5 per cent. 
on the ordinary shares. 

Burnell & Company, Limited—Dividend of 15 
per cent. on the ordinary shares, as against 25 per 
cent. for 1939. 

Shanks & Company, Limited—Net profit, after 
tax, for year, £21,105 (£52,387 in 1939); dividend 
of 5 per cent. on the ordinary shares (against 8} 
per cent.). 

Delta Metal Company, Limited—Net profit for 
1940, £97,360 (£99,004 in 1939); dividend on the 
ordinary shares of 124 per cent. (the same) and a 
bonus of 124 per cent. (against 15 per cent.), both 
tax free. 

English Electric Company, Limited—Trading 
profit for 1940, after tax, £517,066; net profit. 
£363,736 (against £355,656); ordinary dividend of 
10 per cent.; brought in, £56,480; carried forward, 
£54,495. 

J. Bolding & Sons, Limited—Net profit for 1940, 
after allowing £4,000 for tax and providing for 
depreciation and the preference dividend, £5,331 
(£6,970 for 1939); final dividend of 5 per cent. 
making 9 per cent. for the year (as against 10 per 
cent.); carried forward, £25,330 (against £25,174). 








Contracts Open 


Willenhall, March 1—Iron castings for the 12 
months ending March 31, 1942, for the Urban 
District Council. Mr. N. D. Martin. Council 
Offices, Willenhall. 

Bacup, February 24—Iron castings for 12 months 
ending March 31, 1942, for the Borough Council 
Mr. H. Guffogg, borough engineer, Municipal 
Offices, Bacup, Lancs. 

Belfast, February 24—Castings, springs. gears 
and pinions during alternative periods of three. siX 
or 12 months. for the Transport Committee. The 
General Manager, Transport Department. Sand) 
Row, Belfast. 

Shrewsbury, March 1—Iron castings, tools. etc.. 
for the year ending March 31. 1942, for the Salop 
County Council (Roads and Bridges Department) 
The County Surveyor, County Buildings, Shrews 
bury. 








Forthcoming Events 


Institute of British Foundrymen 
FEBRUARY 28. 
Falkirk Section :—‘‘ Randupson Process from a 


Practica 
r r at 


Moulding Viewpoint,” Paper by Mr. 
Falkirk, at 7 p.m. 
MARCH 1 ‘ 
Lancashire Branch :—Meeting in Manchester. at 5 P™ 


(details not announced). 
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for lining and patching 


rotary furnaces & steel converters 





There are four grades: 

ROTALINE : For rotary furnaces melting grey 
iron, malleable iron and steel. Stock and 
Tropenas type converters, hearths of receivers, 
melting furnaces, etc. 

ROTALINE 04: For rotary furnaces melting 
brass, gunmetal, phosphor-bronze, etc. 
ROTALINE PATCH: A finely ground patching 
composition for patching Rotaline and 04 linings. 


ROTALINE D.R: For rotary and semi-rotary 
electric furnaces, melting iron and steel. 








l 
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Originally developed as a monolithic siliceous refractory lining for rotary 
furnaces, Rotaline is also widely used as an efficient lining in steel 
converters, electric rotary furnaces, and for the hearths of receivers and 
melting furnaces in the ferrous and non-ferrous industries. 


Strict attention is given to grading, volume stability and refractoriness, 
and these are carefully controlled during the process of manufacture, to 
ensure 2 product of constant uniform quality. Rotaline is supplied ready 
for ramming or patching and no mixing or treatment is necessary before 
use. Full details will be sent on request. 


MONOLITHIC SILICEOUS REFRACTORY 


GENERAL REFRACTORIES LTD. 


HEAD OFFICE: GENEFAX HOUSE, 


SHEFFIELD, TELEPHONE 31!1!11!13 (6 LINES) 








FIREBRICKS: Glenboig Special, Glenboig Special Crown, 
Glenboig, Glenboig Crown, Castlecary, Dykehead, Gem, 
White Carr, Stour, Hycone, Alumantine, Hysilyn, 


Adamantine, Llangennech. 


BASIC BRICKS : Spinella, Saxpyre, Supermag, Diazite, Dolomax. 
ACID-PROOF REFRACTORIES: Obsidianite, Losol. 





INSULATION: Amberlite Bricks, Cement and Concrete. 
SILICA BRICKS: Lowood, Meltham, Allen, Quartex. 
CEMENTS: Sintex, Durax, Pyrolyte. PLASTICS: Durax, 
Rotaline, Plastic K-N., Glendoline, Ground Ganister. 
SILLIMANITE: Tank Blocks, Bricks and Cements. 
SANDS: Moulding, Brick Facing, Silica, Glass. 














All grades of iron and steel are distributed 
through licences allocated by the Control authori- 
ties, who, of course, give primary consideration to 
the ever-increasing demands of the war industries. 
Non-priority users of low-phosphorus iron and 
hematite are experiencing considerable difficulty in 
procuring supplies, as there is little to spare after 
urgent demands have been met. These materials 
are produced from imported ores, shipments of 
which are more difficult to arrange than in peace- 
time. High-phosphorus and refined irons, gener- 
ally speaking, are freely available, and consumers 
are receiving adequate supplies. 


Pig-lron 


MIDDLESBROUGH—There continues to be 

steady progress in the light-castings trade in this 
area, but works are still seeking additional employ- 
ment. Output of Cleveland foundry iron remains 
negligible, but deliveries from the Midland furnaces 
are satisfactory and the absence of local output is 
not seriously felt. Work of national importance 
has not as yet been placed very freely in the light 
foundry trade, but heavy engineers are almost 
solely engaged on contracts for Government de- 
partments, and a continuance of full-scale opera- 
tions seems assured. Cleveland furnaces are pro- 
ducing large tonnages of iron for the steelworks, 
and there is a ready disposal of full outputs. 
_ Every ton of hematite produced here is required 
immediately for urgent work and larger outputs 
would be welcomed, as the make is insufficient to 
satisfy all demands. Other grades of iron are 
being used where possible, but still the call for 
hematite is maintained at a record level. Con- 
siderable supplies of imported material are held by 
the Control, but this iron is reserved for emer- 
gencies and is only released for orders of the 
highest priority. 


LANCASHIRE — Satisfactory deliveries of 
foundry iron are being made, though Derbyshire 
and Northamptonshire makers are at times hard 
pressed to satisfy all demands without delay, and 
some producers are behind schedule in their com- 
mitments. Some light-castings foundries are better 
employed than others, but the trend of business in 
this section is in the right direction. Rather quieter 
conditions prevail among jobbing foundries, but 
this is likely to be only a temporary phase. 
Speciality engineers are as busy as ever on orders 
for Government departments, and raw materials for 
these concerns are being delivered satisfactorily. 


_ MIDLANDS—Full production at the light-cast- 
ings foundries is still a long way from being 
achieved, despite the recent acquisition of a sub- 
stantial amount of Government business and_ in- 
creased orders from ordinary channels of trade. 
For months after the outbreak of war the industry 
was very poorly situated; ordinary domestic busi- 
ness was at a low ebb, export outlets were closed. 
while the Government defence programme called 
for only a very meagre amount of the makers’ 
products. The past few months, however, have 
witnessed a welcome change, and official orders 
have flowed much more freely, especially to works 
which were able to adapt their manufactures to 
meet Government requirements. High-phosphorus 
iron is the chief material used in the production 
of light castings, and liberal tonnages are being 
despatched as and when called for, so that the 
trade is fortunately situated in this respect. 
Licences are granted by the Control authorities 
quite freely. Heavy engineers, including makers of 
machine tools, are less happily placed in respect 
of their raw material supplies, which are largely 
concerned with low-phosphorus iron and hematite, 
only a comparatively small tonnage of high- 
phosphorus iron being utilised by these concerns. 
Considerable care has to be exercised in the distri- 
bution of both low-phosphorus iron and hematite, 
as they are produced from imported ores, while the 
output capacity is insufficient to cover all require- 
ments, so that recourse has to be made to imported 
iron. Refined iron is being used in mixtures where 
practicable, and this emergency measure is reliev- 
ing the situation to some extent, although it is not 
possible to incorporate refined iron in a number 
of instances. 
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Raw Material Markets 


SCOTLAND—tThe demand for Scotch foundry 
iron is brisk and producers are hard pressed to 
keep up to schedule with deliveries. Founders on 
urgent work are able to secure sufficient material 
to maintain continuous operations, however. In 
the light-castings section of the trade, conditions are 
variable, some concerns which have been able to 
secure Government orders being rather more 
favourably placed. Iron for users in this branch 
comes from the English Midlands, and adequate 
tonnages are forthcoming. Steelmaking irons are 
in insistent demand, and it is necessary to augment 
home production with imported material. 





Coke 


Supplies of foundry coke are now reaching their 
destinations with greater promptitude, transport 
problems, the cause of recent delays, having largely 
been overcome. Ovens have considerable stocks 
from which they are able to meet orders, while 
many consumers, too, have reserves laid down, so 
that the position is very satisfactory. The current 
quotation for Durham best coke is 45s. 6d. per 
ton, f.0.t. at ovens. 


Steel 


The output of the British steelworks is very 
largely accounted for by the needs of Government 
departments or by other special allotments sanc- 
tioned by the Iron and Steel Control. Makers are 
relieved of the task of ensuring that supplies are 
distributed among consumers operating on State 
contracts, this being the responsibility of the Con- 
trol. Heavier production of munitions is resulting 
in pressure on high-grade steel, while national re- 
quirements are absorbing the bulk of the make of 
other descriptions. Shipbuilding steels are in very 
heavy demand. 


Scrap 


There is a certain tightness in the supply of 
heavy grades of iron and steel scrap. for which the 
demand is at a high level. and larger quantities 
could easily be absorbed. In fact. there has been 
a noticeable shrinking in the supply of certain de- 
scriptions of late. In the case of other grades, 
however. the supply position remains very satisfac- 
tory. Shortage in some sections of the scrap 
market is in no way due to any slackening of efforts 
to bring out fresh supplies, and considerable 
activity has been maintained in this respect over a 
long period. Foundrymen, generally speaking, are 
able to purchase their full requirements. 


Metals 


The London tin market has displayed a much 
firmer tendency during the past week or so, with 
prices for all positions recording a marked in- 
crease. quotations having touched a higher level 
than for several months past. Spot metal has 
been in greatest demand, and the activity may be 
largely attributed to the political tension in the 
Far East. The turnover on Tuesday at 425 tons 
was the heaviest recorded for several months. 

Shortage of freight may lead to the United States 
Government's arranging to supply shipping ton- 


nage to cope with the accumulation of tin and 
rubber awaiting shipment from Singapore to 
America. No official intimation of this move has 


been made as yet. 

There is increased support for the suggestion 
that the tin buying programme of the American 
Metals Reserve Company will not be halted when 
the 75,000 tons originally envisaged by the trade 
has been acquired and that a further 25,000 tons 
will be purchased. The main reason put forward 
for this assumption is that, in the original agree- 
ment between the company and the International 
Tin Committee, it was stipulated that liquidation 
of the company’s tin holding should not take place 
at a greater rate than 5,000 tons a quarter, or 5 per 
cent. of the total holding. This stipulation, it is 
claimed, points not to a maximum of 75,000 tons, 
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but to one of 100,000 tons, since 5,000 tons a 
quarter is recognised to be 5 per cent. of 100.000 
tons accumulated. The figure of 75,000 tons may 
have arisen, it is suggested, in consequence of the 
company’s having agreed to give the Commiitee 
three months’ notice of the cessation of its buying 
if at any time it should have accumulated 75.000 
tons. No such notice has been received, nor is it 
thought likely that any will be before the expiry 
of the current agreement on June 30. The impres. 
sion generally prevails that the current rather 
lower price in New York will have the effect of 
vastly accelerating the company’s purchases. The 
rate of American tin consumption in peacetime was 
around 75,000 tons per annum, and it is estimated 
that wartime requirements have increased consump- 
tion to about 100,000 tons. The agreement stated 
the necessity for buying a quantity of tin equiva- 
lent to one year’s supply, and it is consequently 
assumed that 100,000 tons is now regarded as such 
an amount. 

The gross value of Malaya’s oversea trade for 
1940 reached the record total of 1,958,424,000 
Straits dollars. The increase in exports is 
principally due to bigger shipments of rubber and 
tin, exports of the latter in 1940 amounting to 
130,935 tons, as compared with 82,089 tons for 
1939. 

Tin prices on the London Metal Exchange during 
the past week have been as follow: — 

Cash—Thursday, £259 5s. to £259 10s.; Friday, 
£263 10s. to £264; Monday, £266 to £266 10s.: 
Tuesday, £269 5s. to £269 15s.; Wednesday, 
£271 10s. to £271 15s. 

Three Months—Thursday, £259 to £259 5s.; Fri- 
day, £262 10s. to £263; Monday, £264 5s. to 
£264 10s.; Tuesday, £266 5s. to £266 10s.; Wednes- 
day, £268 Ss. to £268 10s. 


The copper position here remains satisfactory in 
so far as essential requirements are being met with- 
out delay, but there is very little metal to spare 
for other purposes, and the Control are making a 
close scrutiny of all applications for purchase 
licences in order to ensure that supplies are 
absorbed only by important work. In the United 
States, the situation remains tight; it is certain that 
considerable use will have to be made of the out- 
puts of Latin-American copper mines during the 
year, as consumption is very heavy and is increas- 
ing steadily under the impetus of the American 
defence programme and British war contracts. 
United States fabricators are reported to be selling 
freely, as they are assured of metal imported by 
the Metals Reserve Company. 

The American Copper Institute states that pro- 
duction of crude copper in the United States in 
January was 83,379 tons, against 85,135 in Decem- 
ber. Other statistics are:—Production of refined 
copper, 93,327 tons, against 97,035; deliveries to 
domestic consumers, 119,736 (a record for all time). 
against 112,671; export shipments, 22, against 10: 
refined stocks at the end of the month, 116,341. 
against 142,772 tons. 

A statement on the position of native labour 
in Northern Rhodesia was made at _ Lusaka 
recently by the Secretary for Native Affairs. The 
Northern Rhodesian Government takes the view 
that, so long as the labour supply needed by the 
copper-mining and other industries is not affected 
by the movement of natives to Southern Rhodesia 
for military service, the arrangements made with 
Nyasaland and Southern Rhodesia for the mutual 
war effort should not be interfered with. The 
migration is not regarded as excessive, and the 
three colonies are discussing the general pooling 
of native labour. 

Spelter requirements in this country are heavy. 
and considerable caution is being exercised in dis- 
tribution, as, although there is no_ shortage. | 
would be imprudent in the circumstances to over 
look the extent of our reliance upon continuous 
arrivals from overseas. Empire production is ver! 
substantial, and so long as the shipping routes are 
kept open there should be no cause for concern 
regarding supplies of zinc. American authorities 
are taking steps to increase smelter capacity. 
the moment. producers’ stocks are unusually low. 
but ore reserves are quite adequate to cope with 
demands. 

No difficulty whatsoever is experienced in meet 
ing the war requirements of lead, and a_ [all 
amount of this metal is also being released for 
other purposes. While the position may thus be 
considered very satisfactory, the Control are taking 
no chances. and potential needs for war contracts 
will be fully safeguarded. 
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